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Iron Telegraph and Telephone Poles and | 
Electric Light Towers. 





For several years attention has been di- 
rected towards the supply of telegraph poles. 
But a short time ago large quantitics of wood 
poles were cut in our forests close at hand, 
and almost upon the ground where the larger 
part of the construction of telegraph lines 
took place. Gradually the supply grew less 
and less in these localities, until the telephone 
came into the field. The advent of this 
thriving industry increased the demand so 
much that it has become a leading problem 
among managers, and a difficulty not easy to 
meet. The rapid construction of telegraph 
and telephone lines all over the country, and 
the clamor of the press have directed public 
attention to the question of ‘ unsightly 
poles.” In some States laws have been 
passed, almost prohibitory in their char- 
acter; in others, laws regulating the se ting 


and keeping these—to quote the daily 
papers—‘‘ public nuisances” in order. All 


these things create a demand, and force 
the companies to use larger and better 
poles when building a new or rebuilding 
an old line. Consequently the men have 
to goto the forests of Maine, Michigan, 
and Canada for their supply. The rapid 
devastation of these forests is also com- 
manding attention, and grave fears have 
long been felt that this source of cheap 
poles would soon be exhausted. 

Under these circumstances, it is not to be 
wondered at that for some time thought and 
money have been ¢xpended in finding a desir- 
able substitute. As would naturally be ex- 
pected, iron or steel seems to meet require- 
ments better than any of the other metals; in 
fact, both have many advantages not claimed 
for wood. 

We have the opportunity of presenting 
views, in our illustrations herewith, of a 
system of poles and also of a newly-designed 
electric light tower. The Milligan iron tele- 
graph or telephone poles are not entirely new 
to many of our readers, but they have been 
greatly improved upon of late, and have some 
new and exceedingly good features. From 
tests made, these poles give much greater 
strength and will last three times as long as 
wooden poles. They are made in sections of 
sheet iron or steel, as the service may require, 
tubular and tapering. Each section is three 
feet long, and is telescoped together so as to 
be three or more pieces thick the entire length 
of the pole, according to the size and strength 
required; they can be made any length and 
and any diameter at top and bottom, Fig. 1 
will give a general idea of these sections and 
the manner of telescoping them together. 
An interesting statement upon the strength 
of these poles will be found in the following 
letter from Messrs. Metcalf & Anderson, the 
well known mechanical engineers: 


140 Nassau STREET, ) 

New York, February 11, 1884. § 

The Iron Telegraph Pole and Post Company, 
5 Beekman Street, City: 


GENTLEMEN: Agreeably to your request, 
we herewith submit the result of our exam- 





ination of your iron telegraph pole to be con- 


structed 50 feet long, and find the 
result to be as follows: 

“The crushing or longitudinal 
strength to carry 60 wires, 700 Ibs. 
each per mile, using 35 poles per 
mile, is as 
follows: The 
strength of 
three thick- 
nesses of iron, 
allowing 38,- 
000- Ibs. per 
square inch, is 
equal to 21,584 


Ibs.; and in- 
creasing the 
thickness and 


Fig. 1. 


strength to seven thicknesses at the 
bottom, there is a crushing strength 
of 218,500 Ibs., and 1,200 Ibs. will be total 
weight of 120 common wires. When placed 
6 feet in the ground, the lateral strength at 
the surface of the ground we find to be 4.3 
times the strength and resistance required in 
the most violent storms.” 
MetcaLF & ANDERSON. 

Among other advantages, this method of 

making poles is superior to many when 
















































transportation is to be considered. 
They can be ‘‘nested” together 
traversely in a small space there- 
by saving much room, and their 
lightness makes easy handling and 
small freight 
charges, They 
are only about 
one-fifth the 
weight of the 
ordinary wood 
pole of equal 
and the 
of trans- 
portation is less 
in proportion 
to the weight, 


size, 
cost 


coming under a more favorable 
classification. An iron or steel tele- 
graph pole, 20 feet long, weighs 65 
lbs. ; one 25 feet long weighs 85 lbs. ; 
30 feet long, weighs 110 lbs. 
The application of the material as used in 
the construction of these iron poles makes 
them strong and practicable telegraph or 
telephone poles, using the metal in such 
manner as to obtain the greatest strength 
with the least quantity of iron or steel. 
The use of metal poles in cities has long 
been favorably known. They are less liable 
to be destroyed by fire, and should be used 


| ae wane : 
wherever it is possible in telephone or electric 








light construction, and their durability is 
beyond question. Before being erected, these 
poles are boiled in a preparation of asphaltum, 
superheated, which permeates and solidifies 
the metal, rendering it impervious to water 
and rust. 

In Fig. 2 we give a view of the new pole, 
with a section opened, showing how the 
wires may be run from the cross-arm insulator 
through the pole, thence through an iron 
pipe under ground into the basement, and 
distributed from there throughout the build- 
ing thus avoiding the necessity of covering 
the outside of a fine building with unsighily 
glass insulators, wooden brackets, rubber 
hooks, and running the wires through the 
window casings. The aspbaltum in which 
the pole is boiled insulates the wires running 
through the pole, and a sheet-iron cap on the 

top protects it 
from the weather, 
The asphaltum 
insulation is 
complete, that 
when only one 
wire is to be run 
™ through the pole, 


so 


it is not neces- 
sary to have it 
covered. 


The company are now manufacturing an 
iron pole in three sections, for use in moun- 
tainous regions, so constructed as to be length- 
ened or shortened at will, and adjusted to 
different lengths as required. They are tele- 
scoped together and closed for shipping, 
being then only ten feet long. They can be 
extended to twenty-four feet, and can be 
carried on mules or dragged on a trail. 

One of the important features of the new 
device is that it can be used as an electric light 
tower or mast. It is far cheaper and equally 
as durable as many of the iron towers and 
masts now in use in some of our cities. 

As shown in Fig. 3, all the wires can be 
run through the mast, and where it is desir- 
able to raise and lower the light in order to 
replace carbons or make repairs, the ropes 
can also be run through the mast, or a series 
of iron foot rests can be attached to the mast, 
by the aid of which a man can climb to the 
top. It is possible to build these masts to 
any height re- 
quired, and of 
sufficient 
strength to stand 
the severest 
gales. 

The company 
manufacturing 
the poles and towers is organized in New 
York, with offices in Temple Court, No. 5 
Beekman Street. 

— 

Charles F. Brush, the electrician, with his 
assistants, is perfecting a new electric motor 
at the Brush Electric Works, to be used on 
street cars. The motor, which is to be sta- 
tioned on the front or rear platform of the 
car, and there manipulated at the will of the 
conductor, is to be supplied with power from 
the Brush storage battery. The work of 
laying tracks for experimental purposes is 
almost completed. 
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Electric Lighters. 












The convenience of the gas jet, in the gas- 
light system of illumination, to obtain a 
portable blaze when a light is required for 
any purpose, has rendered it desirable if not 
necessary that in other and superseding sys- 
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tric lighters designed for primary or second-| Either of these may be made not only a 
ary batteries, or for electric lighting systems ;' useful but a more or less ornamental adjunct 
when used in the latter there isasystem within in a lighting system, either independent of 
a system made necessary in order that the fixtures or integral with and part of fixtures 
electric mains or leaders may not be interfered being similar in this respect to the cigar 
with by their use. The principal usesto which lighters in the gas lighting systems ; also 
these lighters will undoubtedly be put will when required for use with a battery the 
principle of construction can be carried out 
in a variety of ornamental designs. With 
the two forms shown, which we will desig- 
nate the pendent lighter, no alcohol or 
volatile liquid with torch is used, the segar 
being lighted by direct or nearly direct con- 
tact with incandescent platina, the construc- 
tion of the first (Fig. 1) is as follows: a 
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tems of illumination equal facilities should be 
afforded ; particularly in the electric systems 
where a flame is not given out from the 
luminous center. Up to the present time no 
facilities have existed to this end, and a light 
for any purpose cannot now be obtained. 

We illustrate to-day several forms of elec- | 


















fine platina wire is stitched through asbestos 
in fine stitches, this is backed with asbestos 
pulp and fastened into a frame of imitation 
stone or asbestos with other ingredients, 
which render it solid ; this part may then be 
screwed, or otherwise fastened into its socket 
and made removable in case of breakage, 
aud another substituted at small cost (platina 
foil may be substituted for the wire). The 
operation of this form (Fig.1) is by the rubber 
| bulb, which serves asa handle, the squeezing 












































































Fie. 4. Fia. 5. 


two principles of operation have been into a position to bridge the metal terminals | 
patented from which these cuts have been above it; when the electric currentis directed | 
designed, one being a cigar lighter pure and throuzh the platina to be made incandescent, | 
simple, the light being obtained from incan- on letting go the handle the ball drops by | 
, > of the combined force suction, and gravity. 
- In the other form illustrated (Fig. 2) the 
weight of the apparatus does not permit of 
the electric current entering the platina, and | 
this is made possible only when the lighter | 
is lifted to the cigar—a continuity switch 
being clearly shown at top of illustration. 
| In this cut the arrangement of the platina is 
not clearly shown, but is wound on a cylin- | 
der made of a refractory and insulating sub- | 
stance which is spirally grooved to receive | 
the wire ; it may also be made adjustable as 
| in the form last described. 
| Fig.3 illustrates an adjustable students’ elec- | 
| tric lamp and lighter. Fig. 4 shows a Newell | 
with two segar lighters of the pendent form. | 
Fig. 5 shows the automatic gravity switch ina 
small vase-shaped desk lighter to be used with 
/a battery, or like the others may be placed in | 
|the lines of an electric lighting system. 
| Fig. 6 shows a double dip of bracket ap- | 
pearance operated by the gravity-switch asin 
the preceding ; this form may with equal 
facility be made single and a number of | 
|them operated from the same battery, or 
from a lamp loop of lighting system where | 
one exists, and when so operated would be 
| found much cheaper than matches for places 
| such as billiard rooms at the same time doing 
away with the dirt from them, and the 
scratching of them on tables and walls. 

These lighters have been in successful use 
in the United States Incandescent Lighting 
system, and also the Edison system, and are 
so connected as not to interfere in any 
particular with the primary objects 6f the 
circuits of such a system—that of giving 
illumination. 

In the opinion of those competent to judge 
these patents cover the subject of cigar 
lighters for incandescent systems of electric 
lighting; they are owned and controlled 


|by S. D. Mott, the patentee, New York 
| City. 





























descent platina by nearly direct contact, and 
the other, through an automatic gravity 
switch. To facilitate its operation, a blaze is 
obtained at will to an alcohol or naphtha 
torch by contact with plativa or similar re- 
fractory material of high resisting conduc- 
tivity, exposed to the atmosphere. 


i 





be the lighting of cigars; and to this end of which forces the metal sphere upward | 


Current and Potential Indicators. 





Our esteemed contemporary, Engineering 
(London), says that the new measuring in- 
struments for electricity, which have been 
devised by Mr. Gisbert Kapp and Mr. R. E. 
Crompton, are not only intended as ‘‘ meters” 
or measurers of the electromotive force and 
current, but as ‘‘indicators,” which may be 
kept in circuit all the time the dynamo is 
working, or the accumulator is discharging. 
They are made sufficiently large to allow the 
engineer to read off their indications as from 
a steam gauge, while not too large to be port- 
able. It is for this reason that Mr. Crompton 
has called them indicators. 

They are designed to give the current in 
ampéres and the difference of potential in 
volts at sight, without the need of multiply- 
ing the reading by a ‘‘constant;” and the 
liability to error in using a permanent mag- 
net is got over by the ingenious application 
of an electro-magnet, kept at the saturation 
point by the whole or part of the current 
which has to be measured. Permanent mag- 
nets, as Professor Ayrton and other speakers 








Fig. 6. 


at the recent meeting of the Society of Tele- 
graph Engineers explained, have shown 
themselves apt to lose their power when 
used in volt and ampére meters. It would 
appear that one reason why the ammeters 
and volt meters of Professors Ayrton and 
Perry have not given every satisfaction in 
point of constancy, is that the practice of 
taking off and putting on the soft iron arma- 
ture is prejudicial to the permanence of the 
magnetism in the magnet. Professor Sil- 
vanus P. Thompson has found by experi- 
ment that putting on an armature suddenly 
has a worse effect in reducing the magnetism 
than plucking it off; in fact, plucking off 
rather tends to increase the magnetisin, 
whereas putting on tends to diminish it. 
Were both operations equal in effect, it fol- 
lows that the magn¢t would, on the whole, 
retain its power; but in every-day use it 
would not happen that the effects balanced 
each other, hence it is better to dispense 


| with an armature in such instruments; and 


this is what is done by Sir Wm. Thomson in his 
graded current and potential galvanometers. 
Mere shock or vibration has also the effect of 


| driving out the magnetism of a bar of steel, 


and Prof. Hughes has stated that if, on mag- 


| netizing a bar, the bar be hammered, its sur- 


plus magnetism can be knocked out of it, 
and a residual magnetism left which is to all 
intents and purposes permanent, whatever 
rough handling the magnet may afterwards 
undergo. Every permanent magnet used for 
purposes of measurement should therefore 
be treated in this way, else its magnetic 
moment cannot be relied upon. 

An electro-magnet, provided it can always 
be magnetized by the same strength of cur- 
rent, is, of course, not open to these objec- 
tions; but the difficulty is to secure the same 
strength of current from time to time. A 
standard cell can be used to give it; but it is 
a clumsy expedient, and not very suitable for 
the working engineer. Mr. Crompton and 
Mr. Kapp have therefore adopted the plan of 
saturating the electro-magnet. The mass of 
soft iron in the core is so small in comparison 
to the exciting power that-the smallest cur- 
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rent which the instrument is intended to 
measure is strong enough to saturate the 
core, and thus bring it to its full magnetic 
strength. Hence the directing power of the 
magnetic field is practically constant for all 
currents measured. 

In the current indicator the electro-magnet 
E Eis a circular electro-magnet traversed by 
the current. The core consists of two or 
three thin charcoal iron wires (No. 18 
B. W. G.), and it is wound with a single 
layer of copper wire 1.2 millimeters in diam- 
eter. <A simple magnetic needle, n 8, is 
pivoted in jeweled cups between the poles, 
S N, of the electro-magnet, and a light 
aluminium pointer is attached to it to run 
over the scale. The current, after passing 
through the electro-magnet, EZ H, traverses 
the copper wire, D D, which takes the place 
of the elaborate coil in an ordinary gal- 
vanometer; that is to say, it is the de- 
flecting coil, or coil which, by the electro- 
magnetic effect of the current in it, influ- 
ences the needle and deflects it from its zero 
position. The electro-magnet, E E, merely 
serves to create a constant intensity of mag- 
netic field, and thus produce a directive in- 
fluence on the needle, thereby corresponding 
to the directive or controlling magnet of the 
galvanometer. But the passage of the cur- 
rent through the coil of the electro-magnet 
also has a deflecting influence on the coil, 
apart from the directive influence of the mag- 
netism of the core; and, in order to neutralize 
this, Messrs. Kapp and Crompton give the 
plane of the coil, D D, a slight angle to that 
of the needle. This corrects what otherwise 
would lead to error, and leaves the deflec- 
tions of the needle proportional to the cur- 
rent in the coil, D D; that is, to the current 
measured. This will be understood when it 
is remembered that the deflecting force of 
the coil, D D, can now be resolved into two 
rectangular components; one being in the 
opposite direction to the deflecting force of 
the electro-magnet coil; and therefore it is 
possible to find an angle for D D, such that 
the component in question just balances the 
deflecting force of the electro-magnet. 

The  electro-magnet, E E, here 
made in two horseshoe halves with their 
like poles brought together. The core con- 
sists of two No. 18 B. W. G soft iron wires; 
the coi] of 50 turns of 0.120 in. copper wire. 

The deflecting coil placed below 
the needle at D D. In the pivoted form 
the needle mounted above and below 
on sapphire _ stones. For alternating 
currents the stecl magnetic needle is re- 
placed by a soft iron needle. Each indicator 
has a fiexible clip and twin cable with termi- 
nal screws, as shown in the figure. The 
indicators are made of different dimensions 
according to the current te be measured. 
Thus there are instruments for measuring 
from 0.5 to 5, 4 to 40, 10 to 100, and 25 to 
250 amperes. 

The potential indicator is similar in prin- 
ciple to the current indicator; but the deflect- 
ing coil, D D, is of very fine wire, .0193 
millimeters in diameter, and it is made dou- 
ble and placed outside the needle, this is also 
wound with many turns of fine wire, instead 
of being of low resistance, as in the current 
indicator. The figures show the details of 
the apparatus, which is made to measure 
from 1 to 100, 2 to 200, and 38 to 300 volts, 
according to size. Both the current and 
potential indicator can be provided with dif- 
ferential shunt coils in the proportion of 1 to 
9, in order to multiply or reduce the readings 
tenfold. 

One great advantage of these indicators is 
that they can be used in a dynamo factory, 
or central station, where a number of ma- 
chines are at work or in course of construc- 
tion. This is more than can be said for all 


the electric meters now extant; and Mr. 
Crompton has stated that it was on find- 


ing that Sir W. Thomson’s instruments were 
of little use in his dynamo factory that he 
was led to devise the instruments we have 
described. While upon this subject, we may 
mention that Professors Ayrton and Perry 
have considerably modified their well-known 
ammeters and voltmeters. By the insertion 
of an adjustable pole-piece between the poles 
of the controlling magnet, they have brought 


is 


is 


is 


the divisions of the scale to give the number 
of ampéres and volts without multiplying by 
aconstant. By the use of a long flat spiral 
spring they are able to get great sensitive- 
ness in the readings of instruments of this 
class, since a slight pull on the spring gives 
a considerable deflection to a pointer at- 
tached at right angles to its length. 


——_ ++ —_ 


In accordance with the act of Congress 
under which the World’s Industrial and 
Cotton Centennial Exposition of New 
Orleans will be held, the Secretary of the 
Treasury has issued the rules and regulations 
governing the duties on foreign exhibits 
similar to those issued for the Centennial, 
and also declaring the foreign department of 
exposition a bonded warehouse. 





pe 
Hollow Magnets. 





While Preece has found that there is no 
difference in the conducting power of light- 
ving rods of various forms, Holtz has con- 
cluded that solid steel bars do not form so 
good permanent magnets as tubes, because 
the core acts as an armature joining the two 
poles. In experimenting to test his hypothe- 
sis, he magnetized rods and tubes to satura- 
tion, and found that the magnetism of the 
tube showed an excess of more than 50 per 
cent. After waiting six months, he sub- 
jected the same magnets to new tests, in 
order to find which retained the magnetism 
best. He found that the magnetism of the 
solid was to that of the hollow magnets, in 
one case as 1: 2.5, in another as 1: 2.9.— Wied. 
Annalen, 

ne 


Ducretet’s New Galvanometer. 





M. Ducretet, the well-known French elec- 
trician, has devised a modification of the 
tangent galvanometer, whereby the oscilla- 
tions of the needle are suppressed and cur- 
rents of great intensity and high electromo- 
tive force rapidly measured. The chief 
novelty consists in immersing the needle 
completely in a transparent liquid inclosed 
in a compensating chamber, like that for 
maine compasses. It follows, from the in- 
stantaneous action of this instrument, that 
the current from batteries can be measured 
before polarization sets in; and also that all 
the variations of a changing current can be 
followed by it. The needle is small and 
mounted on an agate pivot. It carries an 
aluminium pointer moving over the gradua- 
tions of the scale. The bottom of the liquid 
damping box carrying the needle is silvered 
to reflect the pointer and prevent parallax in 
reading off. The compass is mounted on 
one end of a straight graduated rule, which 
turns round a vertical axis and allows the in- 
strument to be put in the meridian. A 
powerful directing magnet is added at will to 
increase the intensity of the magnetic force 
on the needle, as in the ordinary galvanome- 
ter. The coil is mounted on a car which 
slides aleng the rule, and can be clamped at 
any distance from the needle. This arrange- 
ment permits of currents being measured, 
varying from ;45 ampére to 400 ampéres, or 
electromotive forces from ,;',; volt to 700 volts. 
For measurements of intensity the current is 
passed through the frame of the coil. A 
table gives the current for the degree of de- 
flection of the needle observed. When elec- 
tromotive force is to be measured, the current 
is passed through a very fine German silver 
wire wound on the frame of the coil, and 
having a resistance of 5490 ohms. The in- 
tensity is then very sensibly proportional to 
the electromotive force. A table gives the 
volts for a given deflection. — Hngineering. 


al 


Thickness of Electric Layers. 





M. Lippmann has pointed out some numeri- 
cal applications of Helmholtz’s theory of 
double electric layers. He shows, at first, 
that the hypothesis of the double layer con- 
ducts to a parabolic relation of the second 
degree between the capillary tension and the 
difference of potential ; experiment verifies 
thi: deduction. Admitting the hypothesis 








of the double layer, its thickness may be cal- 
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re 
culated by means of the well-known formula 

which gives the capacity of a thin layer as a 

function of its thickness. The thickness is 

thus found to be gsaay500 Of a millimeter, 

which represents the distance between the 

mercury and the superposed water.—Chron. 

Industr. 

+ ae —_— 


On the Measurement of Electric Currents.* 





By Lorp Rayiereu, M.A., F.R.S. 





Perhaps the simplest way of measuring a 
current of moderate intensity when once the 
electro-chemical equivalent of silver is known, 
is to determine the quantity of metal thrown 
down by the current in a given time in a 
silver voltameter. According to Kohlrausch, 
the electro-chemical equivalent of silver is in | 
C.G.S. measure 1.136 x 10-2, and according 
to Mascart 1.124x 10-2. Experiments con- 
ducted in the Cavendish Laboratory during 
the past year by a method of current weigh- 
ing described in the British Association Re- 
port for 1882, have led to a lower number, 
viz., 1.119 10-2. At this rate the silver de- 
posited per ampére per dour is 4.028 grams, 
and the method of measurement founded 
upon this number may be used with good 
effect when the strength of the current ranges 
from ;'5 ampére to perhaps 4 ampéres. It 
requires, however, a pretty good balance and 
some experience in chemical manipulation. 

Another method which gives good results 
and requires only apparatus familiar to the 
electrician, depends upon the use of a stand- 
ard galvanic cell. The current from this cell 
is passed through a high resistance, such as 
10,000 ohms, and a known fraction of the 
electromotive force is taken by touching this 
circuit at definite points. The current to be 
measured is caused to flow along a strip of 
sheet German silver, from which two tongues 
project. The difference of potential at these 
tongues is the product of the resistance in- 
cluded between them and of the current to 
be measured, and it is balanced by a fraction 
of the known electromotive force of the 
standard cell. With a sensitive galvanometer 
the balance may be adjusted to about y,\5- 
The German silver strip must be large enough 
to avoid heating. The resistance between 
the tongues may be ,}, ohm, and may be 
determined by a method similar to that of 
Matthiessen and Hockin (Maxwell's ‘* Elec- 
tricity,” $ 352). The proportions above men- 
tioned are suitable for the measurement of 
such currents as 10 ampéres. 

Another method, available with the strong 
currents which are now common, depends 
upon Faraday’s discovery of the rotation of 
the plane of polarization by magnetic force. 
Gordon found 15 * as the rotation due to the 
reversal of a current of four ampéres circu- 
lating about 1,000 times round a column of 
bisulphide of carbon. With heavy glass, 
which is more convenient in ordinary use, 
the rotation is somewhat greater. With a 
coil of 100 windings we should obtain 15° 
with a current of 40 ampéres; and this rota- 
tion may easily be tripled by causing the 
light to traverse the column three times, or, 
what is desirabte with so strong a current, 
the thickness of the wire may be increased 
and the number of windings reduced. With 
the best optical arrangements the rotation can 
be determined to one or two minutes, but in 
an instrument intended for practical use such 
a degree of delicacy is not available. One 
difficulty arises from the depolarizing prop- 
erties of most specimens of heavy glass. 
Arrangements are in progress for a re-deter- 
mination of the rotation in bisulphide of 
carbon. 


New Mode of Generating Electricity. 





Mr. J. A. Kendall, F. C. 8., of London, 
has discovered a voltaic generator in using 
occluded hydrogen instead of zinc. The 
cell is constructed by using a tube of plati- 
num foil closed at one end and connected 
with glass tubes by which hydrogen is sup- 
plied to the platinum interior. The other 
element of the cell is an ordinary platinum 


| better result 





*From the Proceedings of the Cambridge Philo- 
sophical Society. 
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crucible. Various substances are fused in 
the platinum crucible at a red heat, and by 
connecting both the platinum tube and 
crucible with a galvanometer, by means of 
platinum wires, a generation of electricity is 
obtained. Chlorides of the alkaline and 
earth metals in a fused state give a current ; 
the hydrogen, after passing through the salt 
and walls of the crucible, is oxidized by the 
air. Vitreous matters, such as glass, give a 
than alkaline chlorides-—even 
porcelain and earthenware transmitting the 
hydrogen at a high temperature. The 
effects were found to be reversible ; and the 
quantity of electricity developed is propor- 
tional to the amount of hydrogen diffusing 
through the apparatus, or, in other words, to 
the metallic surface. It also increases with 
the temperature, but the electromotive force 
is very low. Mr. Kendall also found that 
the hydrogen made the vitreous substances 
conductive. 


Electrical Resistance of Insulators. 





In arecent issue of the Comptes Rendus, 
M. G. Foussereau described some experi- 
ments made to determine the resistance of 
certain insulators. We take the following 
abstract of the article from the Jvvrnal of 
the Chemical Society for March: ‘‘ The resist- 
ances were determined in the manner pre- 
viously described by measuring the time re- 
quired to charge a condenser at a given dif- 
ference of potential across the particular 
substance. The resistance of porcelain varies 
with the temperature, in the same manner as 
that of the more highly insulating varieties 
of glass; it is 751 at 60°, and 0.052 at 180°. 
(All the resistances except those of phospho- 
rus are given in millions of megohms per 
cubic centimeter). The resistance of sul- 
phur, previously fused and then allowed to 
cool slowly in the prismatic condition, is 7.39 
at 112.1°, and 3,930 at 69°; below the latter 
temperature the conductivity is inappreci- 
able. When the same sulphur is allowed to 
remain at the ordinary temperature for some 
time, so that it devitrifies, its conductivity 
gradually increases; in one case the resist- 
ance after one day was 1,170 at 17°; after two 
days, 705 at 17°. Octahedral sulphur shows 
no trace of conductivity at the ordinary tem- 
perature, and the conductivity only becomes 
appreciable at about 80°. It would appear from 
these facts that sulphur has a higher resist- 
ance when crystalline. When sulphur melts, 
its resistance diminishes to one-fortieth its 
original amount. If the temperature 
gradually raised from 114° to 150°, the re- 
sistance gradually diminishes as the temper- 
ature rises, and it varies between these limits 
in the ratio of 9to1. When the tempeta- 
ture rises to 160°, the sulphur becomes darker 
colored and pasty, and its resistance in- 
creases, 

If the liquid is again cooled to the melting 
point, it retains a resistance higher than the 
original resistance, and the difference is 
greater the higher the temperature to which 
the sulphur has been heated, the longer it 
has been kept at this temperature, and the 
more quickly it has passed 155° in the pro- 
cess of cooling, this being about the temper- 
ature at which the inverse change takes 
place. By repeatedly heating the sulphur in 
this way to a high temperature, its original 
resistance at the melting point can be in- 
creased twelvefold. When sulphur is al- 
lowed to cool in the prismatic form and is 
then re-melted, it shows a diminished resist- 
ance at the same temperatures. Similarly, 
when octahedral sulphur is repeatedly crys- 
tallized in the prismatic form, its resistance 
at 115° is gradually reduced to one-half. 
These results agree with Gernez’ supposition 
that one variety of sulphur fully acquires 
the properties of another variety, only after 
repeated crystallizations. The resistance of 
carefully dried ordinary phosphorus is 84,- 
000 megohms at 15°, and 15,600 megohms at 
42°; it is of the same order of magnitude as 
that of liquid sulphur. The resistance of 
liquid phosphorus is 2.32 megohms at 25° 
(this is the temperature given in the original 
paper—apparently it should be 45°, and 0.34 
megohm at 100°. 
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The electric light is now used in four 
churches in Montreal. 


SS 


Bridgeport has a new joint-stock corpora- 
tion—the Electrical Insulating Manufacturing 
Company—with a capital of $25,000. The 
new company will manufacture and sell elec- 
trical machines and apparatus. 
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A clock at Brussels has been going for 8 | 


menths and has not required to be wound up 
since it was firstset agoing. In fact, the sun 
does the winding of this timepiece. A shaft 
exposed to the sun causes an up-draught of 
air which sets a fan in motion. The fan 
actuates mechanism which raises the weight 
of the clock until it reaches the top, and 
thenputs on a brake on the fan until the 
weight has gone down a little, when the fan 
is again liberated and proceeds to act as be- 
fore. 


The natives of the Chiloe Islands make 
use of a curious natural barometer, to which, 
from its having been first noticed by the cap- 
tain of an Italian corvette, the name ‘‘ Ba- 
rometre Araucano”’ has been given, This 
novel weather guide is the shell of a crab, 
one of the Avomura, probably of the genus 
Lithodes. It is peculiarly sensitive to atmos- 
pheric changes. It has a color nearly white 
in dry weather, but as soon as wet weather 
approaches small red spots are exhibited, 
varying in number and intensity with the 
amount of moisture in the atmosphere. In 
the rainy season it is completely red. 

- ~-- 

At the meeting of the Telegraph Engi- 
neers’ Society in London week, Mr. 
Massey gave an account of the electric light- 
ing of the Putney train of the Metropolitan 
Railway, which was lighted during January 
and February by a Willard’s steam engine 
and Siemens’ dynamo, fitted in special van. 
The practical results were stated to be :— 
Cost 9d.; water, 3d.; oil and 
waste, 1s. 3d.; interest on plant, 3s. 3d.; in 
all, 11s. per 1,000 lamp-hours. 


last 


of coal, 3s. 
The number 
of lamps on the train being 50, of 18-caadle 
power each, the result would make the light- 
ing compare with gas at 12s. for half the 
illuminating power. 

—_———- oie — 

The contract for lighting Sedalia, Mo., 
after some lively competition, has been 
awarded to Mr. F. W. Horne, the Western 
agent of a New York electric light company. 
The Sedalia Electric Light and Power Com- 
pany selected a committee of three directors 
to look into the merits of several systems. 
This committee consisted of President Louis 
Deutsch, August Fleischmann, secretary and 
treasurer; and C, Kanmeyer, manager and 
electrician; visited St. Louis and investigated 
several systems, and finally came up to 
Chicago, where they gave Mr. Horne the con- 
tract to put his plant into operation in their 
city. 


The London Electrical Review says that the 
war correspondent of the Standard, tele- 
graphing on Sunday last, says: ‘‘ There are 
in Suakim Harbor Russian, French, and 
Italian sloops of war. All these ships are 
furnished with the electric light and modern 
scientific appliances. We have the Euryalus, 
Carysfort, Briton, Dryad, Dragon, all large 
cruisers, and the Sphinx and Decoy gunboats. 
Not one of all these ships has the electric 
light apparatus, and all are deficient. in the 
scientific appliances with which the foreign 
vessels are supplied. Coimment is needless, 
but the remarks here as to the neglect and 
apathy of our authorities in allowing all other 
nations to be so far ahead of our own are 
general and bitter, 


The Conductivity of Saline Solutions. 
M. Jamin has presented a further note to 
the French Academy of Sciences relating to 
|M. Bouty’s observations on the conductivity 
lof saline solutions, mention of which was 
| recently made in these columns The result 
of experiments made by M. Jamin between 
2° and 44° centigrade is that (1) the electrical 
conductivity of a neutral salt in very ex- 
tended solution increases proportionally to 
the increase in temperature, according to the 
formula, ¢, = ¢, (i+ At). The co-efti- 
| cient 4 is the same for all neutral salts. The 
| mean value of this co-efficient is—k= .033543. 
: 2 
Prof. Hughes on Magnetism. 





(2) 


In his recent paper to the Royal Society, 
}read March 6, Prof. Hughes dealt with the 
|discovery he has made of the presence in 
the interior of a magnet, of waves of oppo- 
site magnetic polarity, which balance each 
other when there is neutrality. Ina magnet 


across the bar, but when the iron is neutral 
the poles run NSNS. across the 
bar. He also deduces the practical result 
that very thin magnets have greater residual 
thick ones have 
take longer to 
Bundles of wires are better than 


magnetism than thick ones ; 
more magnetic inertia and 
magnetise. 
solid cores because they take a highcr degree 
of magnetization owing to surface exposure ; 
and this is not proportionately counteracted 
trof. 
Ilughes is also of opinion that all matter, 
aod even ether, hasinherent magnetic polarity 


by their higher residual magnetism. 


and a saturation point. Thecurve of satura- 


tion for the atmosphere is the same in 
character as that of iron.—Hngineering. 
= ome : 
The Brush Electric Company at Detroit, 
Mich. 


of the Brush Electric Light Company in the 
State of Michigan, President W. W. Leg- 
gett said that at Battle Creek, where the 
| Brush displaced the VanDepoele system in 
|¥ebruary, 30 lights are being operated by 
| local parties not yet formed into a company. 

“There are also local Brush companies at 
Alpena, operating 80 lights, and at Grand 
Rapids, operating 200. The 
pany at Detroit is now making estimates for 
lighting the Northern Asylum for the In- 
sane, now being built at Grand Travers, 20 


3rush Com- 


are lights and 800 incandescent Brush-Swan 
lights, with 20 storage batteries to be used. 
Negotiations looking to the of 
local companies are now in progress between 
the State Brush Company in this city and 
parties in Flint, Port Huron, Kalamazoo, 
Jackson, Adrian, Charlotte, Traverse City, 
and Cheboygan. 

‘“*The Brush-Swan system of incandescent 
lighting from storage batteries, which we 
have been trying at Taylor, Woolfenden & 
Company’s, in this city,” said Mr. Leggett, 


formation 





‘*has been pronounced a perfect success by 
that firm, and they have decided to discard 
the use of gas entirely, substituting incan- 
descent and arc lights. At Cheyenne, 
Wyoming Territory, houses and churches 
are lighted with these incandescent, storage 
battery lights, and the Brush Company, of 
this city, is prepared to furnish storage bat- 
teries and put in plants of that kind.” 
ii 
An Electric Indicator. 





Mr. Charles L. Clarke, formerly of Port- 
land, and for some years associated with 
Thomas A. Edison, has constructed electrical 
apparatus for indicating and recording the 
temperature of any distant point. It is also 
applicable to steam gauges, barometers, press 
ure gauges, and clocks. By its use the me- 
teorological observations for the summit of a 
mountain can be indicated at a station located 
below, and in manufactories, warehouses, 
public buildings, and steamships, the appli- 
cation of the thermometer enables the tem- 
perature to be observed and, if necessary, 
regulated from one point. It is attracting 
much attention among manufacturers and 
scientists. 





HLECTRICAL REVIEW. 


| by si 


the polarity at the poles is of one name | 


When asked in regard to the recent doings 


The Daniell Battery. 


M. Emile Regnier. of Paris, has been carrying 
out a series of experiments with the Daniell 
battery. He tried the following solutions: 
1. In the copper compartment, a saturated 
solution of sulphate of copper; 2. A solution 
of sulphate of copper, acidulated by the addi- 
tion of 3, (by volume) of monohydrated sul- 
phuric acid. In the zine compartment he 
used: 1, A solution of sulphate of zinc, 500 
parts of the salt (by weight) to 1,000 of water; | 
2. A solution of sulphate of zinc, acidulated 
by sis of sulphuric acid; 3. A solution of sea | 
salt, 200 parts of salt (by weight) to 1,000 of 
water; 4. A solution of sea salt, acidulated | 
of sulphuric acid; and, 5. Water, acid- 
(by volume) of sulphuric acid. 
obtained the fol- 





0 
ulated by sy 
With these 
lowing results: 


solutions he 
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LIQUIDS. 






iturated 
Ditlo, acidulated...... 
ee 
iturated... 


Ditto, acidul 


Ditto, s 
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COPPER COMPARTMENT. 
Solution of suly 


Ditto, 
Ditto, 


Baa 
The measurements were made soon after 
|mounting the cells. Several of M. Regnier’s 
figures do not agree with those of Poggen- 
|dorf, Joule, Regnault, and Wiedemann. This 
disagreement he thinks arises partly from 
errors in the choice of co-eflicients adopted 
for the reduction to volts of the results ob- 
tained by these physicists. 





ae 

New York is now lighted by electricity, 
gets its news by electricity, deals on the 
market by electricity, receives its quota- 
tions by electricity, has its photographs 
taken by electricity, talks by electricity, is 
treated for disease by electricity, is elevated 
by electricity, and shortly expects to be 
carried by the same subtle and power- 
ful agency. The latest application of the 
fluid was in Spruce Street, where an elevator 
is now daily run in a six-story structure, with 
electricity as the motive power. The fluid is 
carried over house-tops for a distance of two 
blocks, and when applied in full force lifts 
over 2,000 pounds of freight with ease. 
Other elevators of the same character are 
being put in, and generating centers for the 
same purpose are talked of in several paris 
of the city. The expense is less than steam 
The electric locomotive will soon supplant 
the steam engine on railroads. Great is elec- 
tricity! And what a thundering people we 
shall be when we have everything run by 
lightning!—The Artisan. 
= 
The Bankers and Merchants’. 








The third annual meeting of the Bankers 
and Merchants’ Telegraph Company was held 
Friday, P.M. About 16,000 shates, or three- 
quarters of the capital stock, was represented. 
President A. W. Dimock made his annual re- 
port, which described the affairs of the com 
pany as being in a very progressive condition. 
It was stated that during the past eight 
months the company had extended its system 
from 295 miles of poles and 1,995 miles of 
wire to 6,697 miles of poles and 46,347 miles 
of wire. Additional extensions are under 
contract which will give the company control 
of 10,000 miles of poles and about 100,000 
miles of wires. The Bankers and Merchants’ 
now cover the territory from the Atlantic to 
the Missouri river, and from the St. Law- 





April 10, 1884 


a : . 
rence river almost to the Gulf of Mexico. 


The following directois were re-elected: A. 
W. Dimock, J. R. Hegeman, George Putnam 


|Smith, John B. Yale, G. S. Mott, John G. 


Case, W. W. Maris, J. P. McKewan, and 8. 
D. Houston. Subsequently Mr. Dimock was 
re-elected president, Mr. Hegeman vice-presi- 
dent, Mr. J. G. Case treasurer, and Mr. G. 8. 
Mott general manager. Mr. Case has hitherto 
performed the duties of secretary and treas- 
urer, but the office was divided yesterday, 
aad Mr. J. B. Yale was elected secretary. 
ee 


The Electric Railway. 


Our esteemed contemporary, Bradstreet, 
says: ‘‘ Though but litle attention has been 
given as yet to the commercial development 
of the electric railway, this promises to be 
one of the most, if not the most, important 
of the industrial applications of electricity. 
With the evidence furnished by electric 
lighting it is hardly necessary to urge the 
feasibility of supplying power, by means of 
electricity, in the amounts needed for the 
operation of arailway. The modern dynamo 
is in fact equal to the task of furnishing elec- 
tric power upon the largest scale, while the 
is simply the dynamo 
reversed, is capable of doing work of the 
heaviest kind. On account of the small 
weight which can be given to it in propor- 
tion to its power, its freedom from noxious 
exhalations, and the facility with which it 
can be controlled from a distance, this motor 
is especially suited to railway propulsion. 
To utilize it for this purpose it is only neces- 
sary to establish generating stations along 
the line of a railway, and to provide means 
for conducting the current from these to the 
motor on the moving cars. Inventors have 
been busy for some time in working out sys- 
tems of electric railway propulsion, and it 
may be said that the railway has now reached 
a commercial form. Doubtless much re- 
mains to be done in the elaboration of de- 
tails, but the main lines have been laid. We 
now know the conditions upon which the 
economical transmission of power by means 
of electricity depends, and we can readily 
comply with them in practical construction. 
The dynamo requires no further improve- 
ment, as it is already the most efficient ma- 
chine we possess, and an increase in this re- 
spect can be but trifling. There is cousider- 
able room for improvement in the electro- 
motor, but it is already sufficiently advanced 
for practical use, and the lines along which 


electro-motor, which 


improvement must go have been marked 
out. The experimental work of Edison, 
Field, and others in this country, and the 
actual service of the lines constructed abroad 
by the firms of Siemens, have shown the en- 
tire feasibility of handling trains electrically 
with certainty and dispatch, while Profs. 
Ayrton and Perry have shown us how to 
construct an electric railway on which, at 
the very highest speeds, collisions are im- 
possible — by which a moving train can 
automatically place between itself and a fol- 
lowing train a blocked section on which the 
latter will be infallibly brought to rest. In 
its main elements, then, the electric railway 
is ready for the practical constructor. On 
its mechanical and electrical side there are 
no difficulties which cannot be overcome, 
but whether this is true of the commercial 
side many would be disposed to doubt. The 
lines in actual operation are yet too few, and 
the experience with them too meager, to en- 
able a wholly trustworthy judgment to be 
pronounced; but there are a number of con- 
siderations which give reason to think that 
such a road can be operated in economical 
comparison with the present method of trans- 
portation. 

“The loss resulting from the conversion of 
mechanical energy into that of electric cur- 
rents, and the conversion of this into mechan- 
ical energy again, which constitutes the chief 
loss in the electric operation of a railway, 
need not, with the best modern appliances, 
exceed fifty per cent.—that is, fifty per cent. 
of the power applied to the pulley of the 
generating dynamo may be taken from the 
pulley of the electro-motor. The loss from 
resistance of the conductors and leakage need 
not be great, as there is no necessity of trans- 
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mitting the current to great distances, and 
high insulation can be very readily secured. 
Against these losses there are the gains of the 
system, which are neither small nor few. 
There is first the substitution of the stationary 
engine for the locomotive, with its greatly 
increased economy of fuel. A heavy loco- 
motive may be dispensed with, as it is no 
longer necessary to secure sufficient traction. 
Each car may become self-propelling, as the 
whole set of motors on a train can be con- 
trolled from a cab at the head, with the same 
ease with which coutinuous brakes are now 
operated. Such a distribution of the weight 
allows of a lighter equipment throughout— 
roadbed, rails, bridges, etc.—and would 
diminish greatly the wear and tear. Lighter 
trains can be more quickly stopped, and acci- 
dents, therefore, more readily avoided than is 
possible under the present system of trans- 
portation. The absence of sparks and cinders, 
aside from the increased comfort of travel, 
has an economic value, as the damage done 
by the locomotive to property along a line of 
railway is no inconsiderable item. 

‘The advantages which would accrue to the 
traveling public from the adoption of electric 
propulsion are very numerous, but there is 
one in particular which has been recently 
pointed out by Lieutenant Fiske, which 
would do much to commend the system to 
travelers. This is the change that becomes 
possible, on account of the way in which the 
motive power is applied, in the character of 
the passenger service. With the steam loco- 
motive the train system is the only possible 
one, but with electric propulsion this is no 
longer necessary. As each car may be pro- 
vided with its own motor, it would cost no 
more to move it by itself than when it forms 
one of a number, and the electric service can, 
therefore, approximate to that of present 
rapid transit in cities, in which short trains 
following each other in quick succession take 
the place of long ones at greater intervals of 
time. How valuable such a feature as this 
would be any one who has had to wait for a 
train or who has missed one by a few minut:s 
can readily appreciate. 

‘‘The electric railway combines all the 
elements requisite for the most complete 
railway service. It is as capable of doing 
the work of a great trunk line as that of the 
smallest feeder, and if it can do it as econom- 
ically—which seems probable—its future is 
one of the greatest magnitude. It is not 
necess:iry, however, to put its capabilities to 
the test at once upon the steam railroads 
of acountry. There is a wide field for it in 
city and suburban transportation, a field 
in which all the questions that inevitably 
arise in practice can be settled, and in which 
the system can be wholly freed from an ex- 
perimental character. In this field its right 
to possession can hardly be successfully 
disputed. On surface roads it is quite 
‘apable of competing with horse traction. 
In large cities, however, the demand for 
rapid transit must increasingly require the 
adoption of those forms of transportation 
which will in reality be speedy. Such a 
service not practicable on a surface 
road, so that this requires the elevation of 
the tracks above the street or their depres- 
sion below it. Under these circumstances 
the electric railway will have as a competitor 
some form of mechanical motive power. 
The steam locomotive, though used to a 
limited extent, as on the elevated roads of 
this city, is clearly out of place here. The 
compressed air motor, though long before 
the public, has never succeeded in getting 
into use, and need not be reckoned on. 
Probably the only competitor with which 
electricity would have to contend is the 
cable system of propulsion, which has been 
in successful operation for the past few 
years in Sen Francisco and Chicago. This 
competitor isnot one, however, to be much 
feared by the electric railway. Between a 
system very limited in its application and 
essentially crude, from the engineer’s point 
of view, and one which combines all the 
elements of a perfect system of transporta- 
tion, and which is capable of indefinite ex- 
pansion to meet the largest and most varied 
service, there can hardly be said to be any 
competition. 
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Doubtless much has been claimed for elec- 
tricity which was not warranted, but it pos- 
sesses, nevertheless, very large powers for 
industrial good. The period of experi- 
mental floundering and of financial craze 
have both passed, and we are now possessed 
of both experimental and financial stand- 
ards by which new results can be gauged. 
Tested by these, electricity will be found to 
have real and substantial merits. The per- 
fection of the method of mechanical devel- 
opment of electric currents has conferred 
upon civilization a new power—a power 
which is capable of profoundly modifying 
industrial development. The past fifty 
years has been, above all other things, de- 
voted to the development of mechanical 
engineering. It will not be wide of the 
mark to say that the distinguishing feature 
of the industrial development of the next 
fifty years will be the extent and variety of 
the application of electricity, and among 
them the electric railway will not be the 
smallest or the least important. 

—— ope 
Electrical Devices Classified. 





The general Committee on Underground 
Electrical Communication met in the Boreel 
Building, Friday, and discussed devices and 
inventions for ridding the streets of poles 
and wires. The sub-committees on Electrical 
and Mechanical Devices, Law and Fran- 
chises, and Business Organization embodied 
their views in a detailed report, giving classi- 
fied and technically scientific information 
about all the systems ever invented or de- 
vised in this or any other country. The 
merits and demerits of thirteen different sys- 
tems were minutely considered. The docu- 
ment was a condensation of a year’s corre- 
spondence, covering thousands of pages, ar- 
ranged by William C. Behrens, an electrical 
expert. The report was sent to the printer, 
and a copy will be forwarded to each mem- 
ber of the committee for study before another 
meeting. 

‘““While the difficulties in our path are 
almost ipfinite,” said a member of the com- 
mittee yesterday, ‘‘1 think I am justified in 
believing that definite results will be obtained. 
The compulsory bill, which bas just passed 
ihe State Senate, came up incidentally in the 
discussion, and before the House is ready to 
act upon it we hope to be able to offer some 
suggestions which may materially aid in ac- 
complishing the desired result. The amount 
of scientific information on this subject, con- 
tained in the report submitted to us to-day, 
has never before been arranged so that it 
might be thoughtfully examined. When the 
members of the committee have had an op- 
portunity to digest it, the work must, I 
think, be productive of good results.” 

—_—_ cae 

We print herewith a call recently issued 
for the purpose of organizing a National 
Electrical Society : 

‘*The rapidly-growing art of producing 
and utilizing electricity has no assistance 
from any American national scientific society. 
There is no legitimate excuse for this implied 
absence of scientific interest, except it be the 
short-sighted plea that every one is too busy 
to give time to scientific, practical and social 
intercourse, which, in other professions, 
have been fou-.d so conducive to advance- 
ment. 

‘The American Societies of Civil, Me- 
chanical and Mining Engineers, which have 
been so prosperous and of such great advan- 
tages to their members, are good examples. 

** An International Electrical Exhibition is 
to be held in Philadelphia next autumn, to 
which many of the famous foreign electrical 
savants, engineers and manufacturers will be 
visitors; and it would be a lasting disgrace 
to American elcctricians if no American na- 
tional electrical society was in existence to 
receive them with the honors due from their 
co-laborers of the United States. 

‘It is proposed to organize the American 
Institute of Electrical Engineers, somewhat 
after the model of the American Civil, Me- 
chanical and Mining Engineers’ Societies or 
Institutes. These societies hold yearly three 
or four meetings, lasting three or four days 
each time, at various suitable places through- 





out the country, at which meetings the mem- 
bers assemble, read and discuss papers and 
matters relating to their trades and profes- 
sions, and at the same time enjoy pleasant, 
personal, social intercourse, all of which is 
conducive to improvement and advancement 
in ideas, theories, practice, business and 
good-fellowship. The success of these so- 
cieties, as weli as of the various foreign elec- 
trical societies, makes it seem probable that 
those persons who are interested in our elec- 
trical, scientific, educational, manufacturing, 
telegraphic, telephonic and like concerns, as 
well as the users of electrical appliances 
generally, will find it to their advantage, 
personally and collectively, to establish, sup- 
port, work for, and generally aid our pro- 
posed society. 

“It is proposed to make electrical engi- 
neers, electricians, instructors in electricity 
in schools and colleges, inventors and manu- 
facturers of electrical apparatus, olficers of 
telegraph, telephone, electric light, burglar 
alarm, district messenger, electric time, and 
of all companies based upon electrical inven- 
plions, as well as all who are inclined to sup- 
port the organization for the common inter- 
est, eligible to membership. 

‘*It is proposed to make the yearly dues 
about ten dollars, and to print in book form 
the papers, discussions and transactions at | 
the meetings for distribution among the | 
members without further expense. As with 
other societies, these will be worth more than 
the annual dues. Affiliations with sister so- 
cieties, 2 museum, library, original research, 
protection from unfavorable legislation, set- 
tlements of disputed electrical questions, 
exchanges of volumes of transactions with 
foreign and other electrical and scientific 
socicties, a journal of abstracts of papers 
read before other societies, or published in 
other journals, etc., etc., are all proposed. 

‘The subscribers hereto hereby extend 
an invitation to all those persons who are 
eligible to membership to meet them in New 
York City at a place to be announced here 
after, on Tuesday, the 13th day of May, 
1884, for the purpose of organizing the pro- 
posed national electrical society upon sub- 
stantially the basis herein set forth. 

** Communications upon the subject should 

2 addressed to N. 8. Keith, Electrical Engi- 
nee’, 237 Broadway, New York City. 


Norvin Green, president Western Union Telegraph 
Company. 

A. W. Dimock, president Bankers and Merchants’ 
Telegraph Company. 

Thomas A. Edison, inventor. 

George B. Prescott, electrician. 

Frank L. Pope, solicitor of patents. 

George A. Hamilton, electrician Western Union 
Telegraph Company. 

Gerritt Smith, circuit electrician Western Union 
Telegraph Company. 

Rowland R Hazard, president of the Gramme 
Electric Company. 

Charles L Buckingham, counsel Western Union 
Telegraph Company. 

Chas. S. H. Small, assistant superintendent Gold 
and Stock Telegraph Company. 

Stephen D. Field, electrician Commercial Tele- 
graph Company. 

8. D. Schuyler, president Schuyler Electric Light 
Company. 

L. E. Curtis, secretary United States 
Lighting Company. 

Edward Weston, electrician United States Elec- 
trie Lighting Company. 

C. O. Mailloux, electrical engineer. 

E. A. Leslie, superintendent Baltimore and Ohio 
Telegraph Company. 

Charles D. Haskins, electrical engineer Western 
Electric Company. 

J. A. Seely, electrician Metropolitan Telegraph 
and Telephone Company. 

J. H. Bunnell, electrical manufacturer. 

George B. Scott, superintendent Gold and Stock 
Telegraph Company 

8. B. Eaton, president Edison Electric Light Com- 
pany. 

W.H. McGrath, superintendent Brush Electrical 
Illuminating Company. 

H. Seymour Geary, vice-president Fuller Electrical 
Company. 

A.B Chandler, president Fuller Electrical Com- 
pany. 

William Hochbausen, president Excelsior Elec- 
trical Company. 

George D. Allen, secretary Excelsior Electrical 
Company. 

A. A. Hayes. president Brush-Swan Electric Com- 
pany, Washington. 

Augustus C. Graham, manager Electrician and 
Electrical Engineer. 

George M. Hopkins, electrician. 
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L. G. Tillotson, manufacturer. 
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G. V. B. Frost, superintendent American District 
Telegraph Company. 

R. D. Buchanan, general manager Overland Tele- 
graph Company. 

P. B. Delany, synchronous Multiplex Telegraph. 

Edward A. Calahan, secretary Standard Multiplex 
Telegraph Company. 

William C. Bebrens, secretary Com. Underground 
Wires. 

T. H. Delano, publisher Electrical Reviwe. 

William A. Childs, president Law Telephone Com- 
pany. 

Frank Shaw, engineer Law Telephone Company. 

Charles J. Van Depoele, electrician, Van Depoele 
Electric Light Company, Chicago. 

C, E. Chinnock, Edison Electric Illuminating Com- 


pany. 
H. L. Bailey, electrician The Time Telegraph Com- 
pany. 


Theodore Mace, agent Electrical Supply Company. 

W. H. Eckert, general superintendent Metropoli- 
tan Telegraph and Telephone Company. 

Robert Brown, superintendent Metropolitan Tele- 
graph and Telephone Company. 

E. N. Dickerson, Jr., electrician and counsel in 
patent causes. 

D. Van Nostrand, publisher of scientific books. 

W. J. Johnston, publisher of The Electrical World. 

F. W. Jones, electrician Bankers and Merchants’ 
Telegraph Company. 

James W. McDonough, electrician United States 
Telephone Company. 

Thomas R. Taltavall, Associated Press 

N. 8. Keith, electrical engineer. 

Bradley A. Fiske, author “ Fiske’s Electricity.” 

George W. Stockly, vice-president and manager 
Brush Electric Company. 

If. C. Roome, general manager, Holmes Electric 


| Protective Company. 


E. Holmes, president Holmes Electric Protective 
Company. 

Thomas D. Lockwood, electrician American Bell 
Telephone Company 

Professor Elihu Thomson, electrician Thomson- 
Houston Electrical Company. 

Robert Hewitt, Jr., treasurer Telemeter Company. 

Charles E. Buell, electrician, New Haven. 

George F. Bulin, general superintendent Auto- 
matic Fire Alarm and Ex. Company. 

Professor P. H. Vander Weyde, president New 
York Electrical Society. 

Professor A. K. Eaton, electrician, Brooklyn. 
—-_ —— 
Decision Under the Patent Laws. 


The Commissioner of Patents has made 
the following decisions under the patent 
laws: No matter whether an inventor is a 
pioneer in his line or not, he cannot make a 
valid claim, the scope of which is so exten- 
sive as to include means substantially differ- 
ent from those described, even though the 
same result may be produced by such dif- 
ferent means. An inventor may, however, 
employ language sufficiently comprehensible 
to include colorable variation of his inven- 
tion and mechanical equivalents thereof, and 
if the state of the art will justify it, modifica- 
tion differing in form, but embodying the 
same principles. An abandonment of an in- 
vention is not to be presumed from the fact 
that it is shown and described, though not 
technically claimed as a patent. If there is 
coupled with such description and disclaim. 
ers, notice and reservation and declaration of 
the purpose to claim such invention in sub- 
sequent application, it is not intended to 
sanction the practice of incorporation, in 
patents, the declarations of reservations of 
particular inventions not claimed therein. 
Such practice ought only to be permitted in 
exceptional cases. 

—— ape —_— 
Politeness by Telephone, 





A Mexican correspondent says: ‘‘ There is 
a considerable variety of tongues among the 
messages going over the telephone wires in 
Mexico; many persons who cannot speak 
each other’s language wishing frequently to 
be put in communication, so the offices 
usually have an attendant interpreter. The 
peremptory American method of making 
telephone calls—‘ Hello!’ ‘Hello?’ ‘Give 
me 1,299!’ ete.—would never do in the 
polished Castilian tongue. Courtesy of in- 
tercourse must be preserved even between 
invisible communicants, and the unseeming 
vexatiousness and petulance which the tele- 
phone seems to provoke in Saxon moods is 
never allowed to obtain utterance here, The 
regular response from the central station toa 
telephone call is, ‘Man de usted!’ which is 
equivalent to ‘At your command!’ Then 
preliminaries are gone through something as 
follows: ‘Good morning, senorita; how do 
you do?’ ‘Very well, I thank you; what 
service may I render you?’ ‘ Will you kindly 
do me the favor of enabling me to speak 
with Don So-and-So, No. 777?” ‘With much 
pleasure!’ etc., etc., and when the connection 
is made the usual polite introductions are 
gone through before proceeding to the busi- 
ness in hand,” 
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Under the energetic management of Mr. 
W. A. Beach, Toledo, Ohio, now scores 315 
new subscribers, added since he took charge 
of that exchange, one year ago, and 200 at 
Sandusky. 


we 

Our correspondent says—The Cumberland 
Telephone Co. has, during the six months 
Jast past, made very rapid strides, and its 
last report shows an increase in subscribers 
of about 20 per cent. more than they bad in 
The model exchange at 
Nashville now shows a list of 960 subscribers, | 
and Memphis 710; and the following new | 
exchanges make an equally-good showing: 
Gallatin has 59 subscribers, Franklin 27, and 
Union City 61. Captain Marrs, Mr. Babcock, 
and Mr. Baker are entitled to great credit for 
the able manner they have managed the 
affairs of this company during the past year, 
and we wish them the continued success | 
they deserve. 

———_- eo —__—_—__ 

To a proper understanding of the percent- 
age of the earnings of the American Bell 
Telephone Company, for the past year, it 
ought to be understood that the capital stock 
at the beginning of the year was $7,350,000, 
and at tae close of the year $9,602,100. The 
average stock upon which the earnings were 
made, for the past fiscal year, was $8,451,000. 
Net earnings of $1,475,431 upon an average 
capital of $8,451,000 in earnings of 17 44-100 


September last. 


er cent. 
p —_+aex ——_—__ 

At New Orleans, La., our correspondent 
says that the Great Southern Telephone Co. 
have just moved their central office to their 
new building corner Carondelet and Poydras 
streets. The transfer was made in six days 
New wires have been run upon poles (mag- 
nificent cedars, 50 to 75 feet poles) to every 
subscriber. They are using the Western Mul- 
tiple Board ; fitted up for 1,500, and capacity 
for 2,500 subscribers. 

In making the transfer everything moved 
splendidly ; very little line trouble and almost 
none with the operators. They are now 
fixing up odds and ends, and taking down 
the old house-top wires. 

A new electric light company has been 
chartered (the Louisiana) to introduce and 
operate the Levert- Mueller system. 

On account. of a large crevasse at Davis 
plautation, about twenty miles above here, 
on the West bank, the telegraph and tele- 
phone lines are down, and both the Morgan 
and Texas & Pacific railroads are compelled 
to steamboat their traffic from here to a point 


above, their tracks being under water. The 
river is higher than ever known before. 
ome 
The Dallas (Texas) Telephone Ex- 


change is the center of a very extensive 
telephone system, having within the limits 
of this, the Dallas exchange, 310 subscribers 
and over 200 miles of line wire. There is 
also 615 miles of country lines branching 
out from here and connecting with the fol- 
lowing towns and cities, and with which we 
can now speak and transact business, viz : 

Fort Worth, Weatherford, Whitts, Jacks- 
boro, Graham, Post Oak, Henrietta, Denton, 
Waketon, Grapevine, Eagleford, Alverado, 
Midlothian, Cleburne, Hillsboro, Waco, 
Milford, Garrett, Ennis, Italy, Waxahachie, 
Red Oak, Terrell, Forney, Kaufman, Green- 
ville, Commerce, Farmersville, Bells, Savoy, 
McKinney, Sherman, Van Alstine, Denison, 
Lancaster, Mill Sap, Mineral Wells, and 
Palo Pinto. 

‘There is also a line in course of construc- 
tion from Sherman to Gainesville, which 
will connect us with that point, and also 
with Whitesboro, Burlington, Montague and 
St. Jo. It is contemplated at no distant day 
to build an additional line from Hillsboro 
connecting with Itaska and Grand Vein via 
Alvarado, to this point and to Fort Worth. 
The exchange at this place, under the 





% j 
management of Mr. C. A. Reed, is giving 
much better satisfaction than heretofore, and 
the service is constantly improving. New 
telephones are being put in daily. New and 
larger poles are being erected, which gives 
the lines a much better appearance, and 
taken altogether, the exchange is in a pros 
perous condition. Mr. D. M. Clower, the 
efficient superintendant of this division, has 
his headquarters at this place. 

— 
Editor Electrical Review : 

DEAR Stk :—I notice through the columns 
of your paper that Mr. W. F. Black, super- | 
intendent of the Worcester Division of the 
New England Telegraph and Telephone 
Company, is about to resign his present posi- 
tion to accept a much more lucrative and 
responsible one. 

He goes to Minneapolis, Minn., as general 
cashier for the Northwestern Division of the 
Erie Telephone and Telegraph Company. I 
think the managers of the Northwestern 
Division are indeed fortunate in securing 
such a valuable man as Mr. Black. I have 
been personally acquainted with him since 
he first entered the telephone field some 
three years ago. His rapid advancement 
in the ranks of telephoning shows his suje- 
rior capabilities, and has proven that he is a 
thorough business man, fine accountant and 
an able electrician. 

I can truthfully say that he has no supe- 
rior in the telephone field. He enters his new 
field of labor with the best wishes of all his 
many friends. 

I congratulate Mr. Black in having such | 
aman as C. H. Denman, Esq., to co-operate 
with him in the management of his responsi- 
ble duties, E. 





>> 


Success of the Telephone in Frederick. 


The ringing of the telephone bells now 
greets one in every principal business place 
in the city, and are in use in many private 
residences. The different parts of the city 
are connected with a web-work of wires, 
and where these wires enter the exchange 
building it reminds one of the hundreds of 
tiny threads in a weaver’s loom. To show 
those who are unacquainted with the work 
that has been going on during the past month 
of the universal use of the great invention 
in Frederick, we will say that twenty new 
ones have so far been added, and a number 
more will be put in as soon as the instru- 
ments arrive. Altogether about $3,000 
worth of contracts throughout the county, 
principally through the northern portion, 
await to be filled, and as soon as the weather 
permits the work of planting the poles will 
begin. Superintendent Miller, and his as- 
sistant, Mr. G. Hoskins Morgan, are both 
hardworking gentlemen. and it is through 
their energy and push that the company has 
attained its present proportions in this local- 
ity. The work is under their personal su- 
pervision, and it is laughable to see the slight 
form of Mr. Miller tugging at a wire here, 
or directing the erection of a pole there; in- 
troducing a new connection to its hundreds 
of acquaintances on the switch-board (wel- 
come visitor), and in a thousand-and-one 
ways hastening the work along. Mr. Miller 
is a thorough and practical electrician, and 
is well up to his business. He tells us that 
through the aid of his efficient manager, Mr. 
Morgan, he will by July have more sub- 
scribers than any two exchanges in the State, 
Baltimore excepted. Success to all around. 

Munson. 
GIO 

The Mexican Financier, published at the 
City of Mexico, in its edition of the 8th of 
March, has the following item of interest to 
some of our readers: 

THE TELEPHONE MANAGEMENT. 
“* To the Editors of the Mexican Financier : 

‘“‘The undersigned has the honor of in- 
forming his friends and the public generally 
that he has resigned his position as general 
manager of the Mexican ‘Telephone Com- 
pany, to take effect April 1, 1884, and mean- 
while will take no active part in the manage- 
ment. He begs that his friends and the 
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public will continue tu his successor and to 


the company the friendly feeling and 
sistance so often shown to himself. 
“Gq. L. WILEY, 
Mexican Telephone Company. 

** Mexico, March 5, 1884.” 

It further says that ‘‘it will be seen by a 
communication in this issue that an import- 
ant change has taken place in the manage- 
ment of the Mexican Telephone Company. 
The resignation of Mr. Wiley as general man- 
ager will be received with wide regret, for 
not only is he highly esteemed on account of 
his personal character and genial qualities, 
but as a thoroughly trained electrician he has 
placed the service upon its present high plane 
of efficiency. Mr. M. L. Guiraud, his sut- 
cessor, is qualified for the post by a long ex- 
perience with the Company, and his exten- 
sive acquaintance and connections in the 
capital will assure many friends for the in- 
stitution. Mr. D. J. Hobart, from Guadala- 
jara, will act as superintendent under his 
management. Mr. Wiley resigns to take ad- 
vantage of other lucrative inducements here. 
The Telephone Company will send to Boston 
on April 1 the first instalment of net earnings 
on its business,” 


as- 
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On Saturday last the Edison Gower-Bell 
Telephone Company, of Lisbon, Portugal, 
had the honor of transmitting the opera 
‘‘Lauriana” by telephone to the Ajuda 
Palace of the King of Portugal. As this 
was the first performance in Portugal of this 
opera, which is composed by a Portuguese, 
the king and the court were much disturbed 
at being unable to attend; owing to the recent 
decease of thé late Princess of Saxony. 
However, the difficulty was overcome by the 
opera being transmitted by telephone. The 
arrangements at the Opera House consisted 
of six microphone transmitters, connected 
in multiple arc, two of them being Blake 
transmitters, and the remainder Gower- 
Bell. Four were placed on the bases of the 
columns in front of the curtain, about six 
feet above the stage, and two, on either side 
of and behind the prompter’s box, were one 
foot above the stage. All the instruments 
were placed on lead supported by soft 
India rubber pedestals, in order to lessen 
as much possible the effects of ex- 
trancous vibrations. A metallic circuit of 
ten miles of wire was employed, and any 
transmitter could be cut out without dis- 
turbing the remainder. Each transmitter 
had three of two Leclanché batteries 
each, which were switched on in succession 
every twenty minutes, on account of the 
rapid polarization of these batteries when on 
short circuit. Whenever the bass and more 
metallic struments of the orchestra were 
brought into full play, two of the Gower- 
Bell transmitters and occa-ionally a third 
were cut out, to avoid the jarring effect 
which would otherwise have been produced. 


as 


sets 


At the receiving end, in the palace, ten 
Gower-Bell receivers were placed. The 
telephones were themselves hidden from 


view by flowers, from which emerged the 
two ear tubes of each receiver. The whole 
of the royal family and a distinguished 
party heard the opera by these means. The 
king afterwards expressed his complete satis- 
faction, the transmission being perfect and 
even the words of the singers being understood 
The arrangements were under the direction 
of Mr, Alan Danvers, the company’s repre- 
sentative and engineer in Lisbon.—Zz. 

me 


The Static Telephone in Research. 





Our contemporary, Engineering, says that 
the magneto-telephone of Graham Bell has 
proved of great value in research, and Pro- 
fessor 8. P. Thompson has recently applied 
the static telephone of Dolbear to the same 
purpose with considerable success. Professor 
Thompson has used it for investigating the 
action of ‘‘influence’” machines, such as 
those of Holtz, Toepler and Wimshurst (see 
Engineering, Vol. XXXIV., page 3). When 
the end of the wire from the insulated plate 
of a Dolbear receiver is held near the revolv- 
ing discs of these machines, a sound is heard 
in the telephone by induction. As might 
have been expected, Professor Thompson 


finds the discharge from the Holtz class ap 
parently more continuous than that from the 
Wimshurst or carrier class. The Dolbear 
instrument has also been used by Professor 
Thompson to take the place of the galvano- 
meter in a Wheatstone balance of cendensets; 
if we imay ise the tem, when condensers 
are compared instead of resistances. The 
condensers, which correspond to the divided 
coil of the Wheatstone balance, have been 
ingeniously combined by Professor Thomp- 
son in the following manner: Two glass 
tubes are coated with tinfoil and a brass tube 
slides into both the glass tubes, aud forms 
the common insulated armature of both 
condensers; while the tinfoils form the 
arth armatures of the two condensers thus 
combined. The arrangement allows of the 
ratio of the capacities of these two condensers 
being easily adjusted by shifting the brass 
tube between them. When the ‘‘ balance’ 
of condensers is made up in a similar way to 
Professor G. C. Foster’s method of joining 
up the Wheatstone balance, the results are 
more accurate than with the ordinary method. 
This dispositidn was suggested to Professot 
Thompson by Mr. Starling, his assistant: 
Other applications of the Dolbear telephone 
will suggest themselves to experimenters; 
now that Professor Thompson has shown its 
value; and it has the advantage of being a 
very handy instrument. For example, as 
Professor Thompson showed, it can be em- 
ployed to map out equipotential surfaces 
round charged bodies; but in this, as in the 
other cases mentioned, the fluctuating cur- 
rent from an induction coil must be used in- 
stead of a continuous Charge: Thus, when 
the two terminal wires of the telephone are 
on the same equipotential surface, no sound 
is heard in the telephone; but a sound is 
heard if they are not. 
——- we 


The National Telephone Company. 


NEW TRUNK SYSTEM IN GLASGOW, 





The London Hlectrical Review says that in 
Glasgow the National Telephone Company 
has adopted, so far as possible, the policy of 
opening subsidiary exchanges wherever a 
sufficient number of subscribers could be 
obtained, in order not only to give all firms 
the benefit of the system at the ordinary rate, 
although they were outside the usual radius 
from the center of the city, but also to keep 
down, as much as possible, the mass of wires 
in the center of the town. 

So long as there are only three or four of 
these exchanges, no difficulty was found in 
connecting them together by trunk wires, 
but when they increased in number—there 
are now seven in Glasgow—and as also the 
number of subscribers increased, it becomes 
a matter for consideration bow satisfactory 
and quick trunk service was to be given be- 
tween these exchanges. 

The system which has now been adopted 
and put in operation is, we believe, already in 
use, in some form, in Paris, but not in any 
town iv this country, and a short account of 
it may be interesting. 

An exchange has been opened quite dis- 
tinct from any of the other exchanges, and 
which is called the ‘‘ Trunk Exchange;” it is 
connected with all the other exchanges by 
numbers of wires, varying according to the 
number of the subscribers in each exchange, 
the total number of Trunk wires now in use 
in Glasgow being 90. In the Trunk Ex- 
change is an ordinary card switchboard, but 
with no indicators, and specially designed 
for quick service. From each exchange is a 
speaking wire to the ‘‘ Trunk Exchange,” 
which is in connection with a key on the 
operator’s table. The mode of getting con- 
nected is as follows: The operator wishing 
anotker exchange presses the key which cuts 
her instrument into the speaking wire, and 
so puts the operator instantaneously in con- 
nection with the “ Truak Exchange.” She 
then gives the name of her own exchange, 
and the name of the exchange wanted. The 
trunk operator at once, and by one move- 
ment, connects the wires which makes a 
direct wire between the exchanges wanting 
each other. As the trunk operator has sim- 
ply the wires to connect, and nothing else to 
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do, the connection is made very quickly. It 
has been carefully timed, and it is found that 
communication is established in four seconds. 
It is found that the one operator can handle 
the 90 trunk wires with ease. 

If the speaking wire was to go out of 
order, it will be readily seen that the system 
would be seriously disorganized; but pro- 
vision has been made against this by arrang- 
ing that in the case of such a thing happen- 
ing one of the other trunk wires can be sub- 
stituted, and by the operators themselves. 

The system is found to work admirably, 
and has tended to improve the service, there 
being now no delay in getting through from 
one exchange to another. 

The work has been in progress for the lust 
three months, but the tinal change was made 
about a fortnight since. 

The whole work of designing and fitting 
up the apparatus and making the necessary 
ulterations, and also in adapting the system to 
the special requirements of the system, has 
been carried out under the direction of Mr. 
D. Sinclair, the engineer and electrician of 
the company’s Glasgow district. 

The Cumberland Telephone Company, 











INCREASE OF THE QUARTERLY DIVIDENDS— 
SATISFACTORY PROGRESS HERE AND ELSE- 
WHERE. 





Our Nashville correspondent says: The 
quarterly meeting of the directors of the 
Cumberland Telephone Company was held 
in Nashville on Friday last. There were 
present : 

E. S. Babcock, Jr., of Evansville, Ind., 
President ; Paul J. Marrs, Superintendent ; 
E, T. Baker, Secretary, Treasurer and Mana 
ger—and the following other directors : 
James Compton, G. R. Knox and Isaac T. 
Rhea. 

The company’s affairs were reported to be 
in an extremely satisfactory condition. The 
increase of its business in Nashville alone 
may be judged from the following facts: 

During March thirty instruments were put 
in, and yesterday there were orders on the 
books for twenty-seven more. Although a 
switch-board for 900 instruments was set up 
only the middle of last January, it is already 
found necessary to increase the facilities 
still further, and the directors decided yes- 
terday to make the capacity of the ex- 
change 2,100 instruments. This is indeed a 
remarkable development in the use of a com- 
paratively new invention. 

A most gratifying increase is also reported 
in regard to Memphis and other points in the 
State. Memphis started in October with an 
improved service embracing 450 instruments, 
She now has 675, and flatters herself thatshe 
will get away with Nashville in the use of 
the telephone. 

The company’s success is chiefly due to its 
efficient service—the courtesy of its employes, 
and the promptness with which business is 
dispatched. 

The new line being constructed from 
Shelbyville to Nashville is now within fifteen 
miles of this city, and will be completed 
within a few days. 

Dickson, onthe Northwestern railroad, was 
connected with Nashville by telephone yes- 
terday for the first time. 

The directors state that they are ready to 
open telephone communication with any part 
of the surrounding country where the people 
subscribe sufficient stock to construct the 
line. 

Woodbury and Manchester seem to be 
unfortunate in their efforts to secure tele- 
phone communication with Nashville. The 
citizens of the former place have taken the 
amount of stock required for the construc- 
tion of a line to Murfreesboro, and the con- 
tracts for the poles has even been let, but the 
directors of the Murfreesboro & Woodbury 
Turnpike Company refuse to grant the right 
of way unless the seven directors be per- 
mitted the free use of all the telephone com- 
pany’s lines. The company’s officers say 
that, of course, they cannot agree to such 
terms. McMinnville had also subscribed 
three-quarters of the stock necessary to put 
up a line from there to Woodbury. It may 





be supposed there is no little grumbling in 
the towns named on account of the com- 
plication. 

When the Jines were put up in Franklin, 
only the other day, the most sanguine friends 
of the enterprise did not believe that more 
than ten instruments would be needed. There 
are already twenty-six in use. 

In Gallatin every telephone is a fire-alarm, 
being connected with the fire department 
headquarters. 

At the meeting yesterday the Cumberland 
Telephone directors increased the quarterly 
dividend to 2 per cent., which will be paid 
April 15. 

President E. 8. Babcock, Jr., talks of re- 
moving from Evansville and becoming a 
resident of Nashville. 

R. 8. Boyd, special agent of the American 
Bell Telephone Company, was in the city 
yesterday, and attended the meeting of the 
directors of the Cumberland Telephone Com- 
pany. 

Nashville, April 4th, 1§84. 

——egpoeo——_— 

There have been complaints recently of de- 
lays in the transmission of telegraphic dis- 
patches between this country and Brazil. 
Salvador de Mendonca, the Brazilian Consul- 
General in the United States, states that he 
has been requested by the Director-General 
of Telegraphs of Brazil to say that the delays 
complained of have not been due to the Gov- 
ernment lines. It is asserted that the service 
of those lines “is performed with dispatch 
and regularity.” 

—— 
The Boston Telegraph Company. 








The certificate of incorporation of the 
Boston Telegraph Company was filed in the 
County Clerk’s office at New York. The 
lines of the company are to be run from 
Boston through Massachusetts to Hartford 
and Stamford, Conn., and thence to New 
York City. The capital stock is $150,000, 
with the right to increase it to $250,000. 
The corporators are Chauncey Belknap, Har- 
vey L. Lupkin, and T. Kensett Wheeler. 

—— 
Incidents in Connection With 
Telegraphing. 


Curious 





SOME ODD ADVENTURES OF TELEGRAPH 
OPERATORS. 








The delicate instruments of a telegraph | 
oflice are not indispensable to commupi-| 
cating by telegraph. The Morse alphabet | 
may be read by those familiar with it by | 
hearing, sight, taste and feeling. Its dots 
and dashes may be expressed by anything 





that will make a sounder, by a stick waved | 
in the air, or by a light in the dark. There} 
are some curious instances of telegraphing | 
without key, relay and sounder. | 

About twenty years ago Colonel J. J. 8.) 
Wilson, of this city, then an active tele-| 
graph superintendent, was on a tour in the| 
southern part of this State. It was a season 
of floods. Large portions of the country 
adjacent to the Ohio and Mississippi rivers 
were inundated, and the wreckage had in- 
cluded the washing away of many miles of 
poles and wire. It became necessary to com- 
municate with a point on the Missouri bank 
of the Mississippi river by telegraph. The 
fertile invention of Colonel Wilson directed 
that a locomotive be run to the Illinois bank. 
Mounting the foot-board he grasped the 
valve and soon the shrill screams of the 
locomotive whistle were heard by the listen- 
ing operators on the other shore, whistling 
out Wilson’s message in the long and short 
sounds of the alphabet familiar to them 
as that of their primers. Communication 
was kept up in this way for several hours. 

A train on a Western railroad several 
years ago met with a terrible accident miles 
from any station. Among the passengers 
was a young telegrapher. His ready mind 
took in the situation, and climbing the near- 
est pole it was an easy task to cut the wire, 
and using the two ends as a key send a 
message for help. To receive the reply was 
a more difficult task. Here again the young 





man’s invention stood in good stead and 
spurred him on to an exhibition of nerve 


that is rarely met with. Admonishing the 
distant operator to send slowly, he placed 
the cut ends of the wire upon his tongue, 
and by the strength of each shock to that 
delicate member made out the letters until 
the message was complete. That young 
man’s sense of taste was destroyed and re- 
turned only in a weakened degree after two 
or three years. 

A rich citizen of San Francisco owes bis 
life to his knowledge of telegraphy acquired 
many years ago. Wandering over Southern 
California as a prospector, he was captured 
by a band of Mexican desperadoes. They 
carried him to an abandoned hacienda, and 
with mocking cruelty set him at their table to 
feast, before, as they told him, they killed 
him. The prisoner recognized among his 
captors an old companion, also an operator, 
who had gone to the bad a little time before. 
The recognition was mutual, but neither 
dared to address the other. The captive’s 
quick wit improvised a sounder out of his 
knife and fork, and, while to the others he 
appeared playing with them, his cry for 
assistance was read and understood by his 
old-time comrade. They formed in this way 
a plan of escape, which was successfully 
carrie out. 

The United States government in several 
of its lighthouses has the lanterns arranged 
so as to emit long and short flashes of light, 
which form certain letters of the telegraphic 
code. This is a method of distinguishing the 
beacon, which is easily understood by a little 
practice. There happened to be an operator 
on board of a small coasting schooner which 
was cast on a Florida reef in such a position 
that escape from the ship and aid from the 
shore were both out of the question during 
the night of the wreck. Throughout the long 
hours of suspense he kept up communication 
with another operator on shore by means of 
a lantern, and word of hope, of sympathy, 
and encouragement passed back snd forth 
until day dawned and made rescue possible. — 
Chicago Inter-Ocean. 

— ome 

The Tropical Telephone Company has sold 
its plant at Trinidad for about $20,000, some 
$15,000 payable in cash and the balance be- 
fore 1886. The Tropical is to get $5 per set 
per year for the 150 instruments now there 
until January, 1887, then gets $20 a set bonus, 
which will end the royalties on these instru- 
ments. The new company agrees to buy all 
of its surplus from the Tropical, and is to 
receive royalties on all new instruments up 
to 1892, when the new company is to buy 
them for $25 a set. The company has a 
proposition for the purchase of its only re- 
maining exchange, at Barbadoes, a larger one 
than the Trinidad. It also bas an order for 
another 100 sets from Buenos Ayres. The 
companies at Rio are moving for a union of 
interests. A dividend on Tropical is possible 
next summer. 

—— +e - — 
Military Telegraphy in Belgium. 








The telegraphic department is represented 
in the Belgian army by a company number- 
ing, on a war footing, four officers and 210 
men. This company is divided into two di- 
visions. The first is charged with the erec- 
tion, raising, and destruction of cable and 
telegraph lines, also with the transmission of 
optic and acoustic signals. The second, 
charged with the general service of the per- 
manent lines occupied by the army, has to 
erect, repair, work, or destroy these lines. 
The first division is again divided into 3 sec- 
tions, each provided with the necessary mate- 
rial for erecting 20 kilometers of cable and 
twenty-four kilometers of wire, besides elec- 
tric and telegraphic apparatus and apparatus 
for optic and acoustic telegraphy. The third 
section is also furnished with the material 
for repairing workshops, a field forge, and a 
workshop fitted in a carriage. In each sec- 
tion a wagon is used for carrying 200 tele- 
graph posts and uppliances for the work of 
construction, a cart with twenty-four kilo- 
meters of wire wound on bobbins, three 
wagons with twenty kilometers of cable and 
four kilometers of special light cable for the 


which one is a portable station fully equipped 
for service at the end of the line. The 
‘*Compagnie de Telégraphie Militaire” has 
in all seventeen wagons of six horses each, 
fifteen of which carry 72 kilometers of naked 
wire, and 68 kilometers of insulated cable. 
The wagons are easily drawn by six horses, 
even when twelve men are seated on each of 
them. The company constructs three kinds 
of lines: 1. Lines of copper wire of 0.002 
diameter, fixed on ebony insulators on posts 
4m.90 long and 0m,05 diameter. A kilome- 
ter of copper wire can be erected in fifty 
minutes, while twenty miautes are required 
for raising it This kind of line is generally 
used for connecting the permanent system 
of a country with that which connects the 
army and the divisions. They are 
called *‘lignes d’étapes.”” The second cate- 
gory of lines is that of isolated cables. They 
are laid down without posts or isolaters. 
The cable is secreted in dry ditches, suspend- 
ed in branches of trees, and through villages, 
fixed on special supports and on hooks 
driven into walls. The cable contains a core 
of copper wire of 0™, 00081 diameter, sur- 
rounded by six iron wires of the same diam- 
eter, and protected by two layers of vulcan- 
ized India-rubber, a spiral band, and a 
coating of Italian hemp. The diameter of 
the cable is 0™.00625, it weighs about 72 kil- 
ograms per kilometer, and has a straining 
point of 200 kilograms. A great advantage 
of the Belgian military system is that during 
the construc'ion of a line a connecting cable 
will allow of the telegraph apparatus being 
connected with the bobbin, so that commu- 
nication is always kept up with the office at 
the end of the line without cutting the cable. 
Twenty minutes are required for construct- 
ing or raising a kilometer of cable line. 
There are, thirdly, flying lines or outpost 
lines, constructed with a lighter kind of 
cable. This cable is composed of three cop- 
per wires, isolated, and of a conductor 
formed of eight copper wires, rolled in spiral 
form, and forming a return line. The whole 
is coated with hemp, and the total diameter 
is only 0™,003, This cable, which has 
straining power of 30 kilogrammes, is rojled 
up in parts of 500 meters on a drum, carried 
by a soldier on his; back. The total weight 
is only 7 kilogrammes, At the outposts the 
‘*Bucbholtz” telegraphic apparatus is used, 
which is composed of three small Morse in- 
struments. The soldiercarries the Buchholtz 
apparatus on his chest, and it is connected 
by a two-metre cable with the knapsack car- 
ried by the soldier on his back. With this 
apparatus it is easy to telegraph even during 
the march. Each post has two batteries, of 
which one is in reserve; of twelve Sieméns 
and Halske elements, A kilometer of oyt- 
post line is constructed in fifteen minutes, 
The ordinary war telegraph apparatus com- 
prises on the same stand all the Morse ap- 


a 


pliances complete—manipulator, receiver, 
galvanometer and lightning conductor. 


Schmidt batteries are used, fitted in small 
portable boxes. 


>_> 
Erie Earnings, 





The earnings of the Southwestern Division 
of the Erie Telephone Company for the 
month of March show an increase of $1,700. 

* — ; 

To obviate ‘‘ kinks” in submarine tele- 
graph cables, and consequently render these 
important means of communication less 
liable to break when subjected to a strain, 
Messrs. Trott and Hawilton have adopted 
the expedient of making each alternate layer 
of sheathing cross each other. Thus, if the 
inner sheathing of hemp has a mnght-hand 
‘*lay,” care is taken that the lay of the next 
sheathing shall be left-handed. 

- 


There are 7,700 meters of telegraph lines 
in Japan, composed of 20,000 meters of 
wire. In 1882 2,784,287 messages were trans- 
mitted. 


>_> 

A bill has passed the Chilian Congress 
empowering Messrs. Bolton & Dittborn to 
construct telegraph lines between Valparaiso 





outposts. In each wagon are fixed in a sep- 
arate compartment two sets of apparatus, of 


and Lota. 
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The Poles to‘Stand. 





Some time since a little clique of specu- 
lators and alleged electricians hit upon a 
novel, and at the time, it must be confessed, 
a promising scheme of enriching themselves. 
It consisted in arousing public indignation 
against their rivals, and thus turning the 
stream of patronage and shekels toward 
their own demesne and coffers. 

An innocent and gullible citizen was en- 
couraged to bring suit against an electric 
lighting company, on the ground that the 
clectric wires running through the streets 
threatened the life of man and beast and the 
security of real property. 

The highly morai ad public-spirited per- 
sons who had the scheme in hand appeared 
in court, through their representatives, and, 
with eyes turned heavenward and hair that 
fell in waves over their somewhat liberal ex- 
panse of ears, told a mournful tale of the 
danger that hourly threatened the public 
from their rival’s system of electric lighting. 

The charge that the electric wires running 
through the streets had caused the loss of 
hundreds of thousands of dollars in the city 
was refuted by the Fire Marshal himself, 
who showed by his books that the losses that 
had primarily been caused by the electric 
mains in question would amount to an hun- 





dred dollars during the years they had been 
established, and the charge that the currents 
from these mains had an abnormal affinity 
for firemen could not be sustained even by 
those who were alleged to have suffered in 
consequence. 

These were trying days and nights for the 
plaintiff's attorneys—O amaré dies! O flebi'es 
nocks!!! Yet all was vain and profitless. 
Indeed, it proved worse than this, for it re- 
flected discredit upon those who were instru- 
mental in originating the proceedings. 

Last week Judge Ingraham, before whom 
the case was tried in the Special Term of the 
Superior Court, handed down his long- 
expected opinion, giving judgment for the 
defendants, and consequently establishing 
the right of the Brush Company to erect their 
poles and wires in the street. 

-: 
Legislative Unreasonableness. 











The bill introduced by Senator Daly, re- 
quiring telephone and electric light wires to 
be put under ground by June 1st, 1885, in 
cities of 50,€00 inhabitants or over, passed 
the New York Senate last week. 

This indiscriminate manner in dealing with 
kindred subjects is common with most legis- 
latures, but is a specialty with that which 
meets at the head waters of the Hudson 
River. 

If it were the interests of the people that 
the promoters of this bill had in view, they 
have signally failed to further them; and all 
their legislative lore, all their boasted discern- 
ment, has but served to furnish them with a 
path by which they might depart from their 
purpose, 

The principal advantage of the telephone 
is that it is not restricted to the use of the 
wealthy, but may be placed in the hands of 
the general public. But if expensive sub- 
ways must be built for it—and, as said be- 
fore, it may not be properly worked other- 
it must necessarily be removed from 
general usage. This is likely to be the result 
of the measure which passed the State Senate 
last week, should it become a law, which, 
happily, is by no means certain. 

Did the legislators who voted for this bill 
know what a fulfillment of its conditions de- 
manded? We think not. If they were ac- 
cused to-morrow of introducing and further- 
ing class legislation, we are sure they would 
indignantly deny the accusation; yet is it not 
legislating for a class, viz., the rich, when 
they frame a law that robs the general public 
of one of the greatest conveniences of modern 
times—the telephone? For, if the now 
moderate and popular rates were advanced, 
the use of the telephone would be practically 
prohibitory. An official account says: 

‘Mr. Jacobs offered an amendment provid- 
ing for a commission of three members—two 
to be appointed by the Mayor of New York 
and one by the Mayor of Brooklyn—who 
shall supervise the construction of subways 
for the use of these various wires, and shall 
require payment from the companies for their 
use. Mr. Daly said that this amendment might 
be worthy of consideration as an independent 
measure, to tack it on to this bill he 
would regard as an attempt to kill the bill. 
Mr. Campbell also objected to the amend- 
ment, and Mr. Jacobs withdrew it. Mr. 
Thatcher then moved that telephone wires be 
exempted from the operation of the bill. He 
argued that there were scientific objections 
to placing telephonic wires under ground, 
and it would also be impracticable, owing to 
the frequent changes in the direction of these 
wires, to accommodate their constantly- 
changing patrons. Mr. Daly objected to 
any amendment whatever, and looked upon 
all of them as designed to kill the bill. There 
were no valid objections to the bill, scientific 
or utherwise. They had all been fully and 
completely met by opinions of scientific men 
and by actual experience in other cities. 
This bill, he said, had twice passed the 
Senate—last year and the year before— and 
he trusted it would pass this year. The tele- 
graph poles and wires had come to be an in- 
tolerable nuisance in New York City; ninety- 
nine out of a hundred of the citizens of New 
York demanded its abatement; nobody de- 
fended the measure except persons interested 
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in telegraph, or telephone, or electric light | 
companies. All amendments were voted 
down, and the bill was passed by twenty-one 
votes.” 

There was at least one man in that Senate 
Chamber who knew a hawk from a hand- 
saw. His name is Thatcher, and, although 
an American by birth, he had the hardihocd 
to suggest that possibly it would be as well 
to see what was in the gun before it was 
fired. This ridiculous suggestion on his part 
was, of course, at once voted down, as a 
Senate made up, in great part, of ‘‘ Milesian- 
Americans” may, very naturally, be expected 
to get along without recourse to any mental 
processes, which would prove especially irk- 
some in this case, as the peculiar species of 
human being referred to has never been 
known to possess any mind at all. 

In Mr. Daly’s opinion, no one is opposed to 
the crying injustice, of which he is the irre- 
sponsible father, but those interested in tele- 
graph, telephone, and electric light com- 
panies. 

If it’s a fair question, we should like to ask 
him who he expected would be opposed to 
it—the cheese manufacturers, the organ- 
grinders, and the dynamite warriors? If a 
bill was introduced affecting the interests of 
the bakers, we think the bakers themselves 
would, naturally enough, be found to be 
most interested in it. Surely, he would not 
expect the cobblers to exhibit any ardor or 
enthusiasm concerning it. 

But we can assure him that, if the public 
were aware that through his stupidity and 
ignorance they would soon have to either pay 
double, and perhaps quadruple. for telephone 
service, they would soon sweep him into that 
obscurity from which he recently emerged, 
and where he and all his kind belong. 

ee ee 
Subterranean Cables. 





The ingenuity of the French has found a 
fine field for display in subterranean teleg- 
raphy. 

The publication ZL’ Hlectricien, of Paris, 
gives an interesting description of the results 
obtained. It was in the year 1879 that the 
adoption of this system was finally settled 
upov, and although all the projected lines 
have not yet been marked out, many are 
working satisfactorily. These lines may be 
placed under two distinct heads—main lines 
and armés cables. 

In the main lines are included at least six 
conducting wires; these being enclosed in 
two cables, which are again closed in jointed 
cast iron tubes. These may at any time be 
taken up and examined at distances 1,640 ft. 
apart. The armés cables form the branch 
lines. They contain one, two, and some- 
times three wires, being laid in trenches 
about four feet deep. 

Of course the main lines are the most in- 
teresting because they present the most tech- 
nical difficulties to the electrician by reason 
of the effects of condensation of mutual in- 
duction between the wires and to the earth 
currents to which they are exposed. 

Referring to these, L’ Hlectricien says: 

“The difficulties arising from condensation 
are not greater than those met with in sub- 
marine telegraphs, while the subterranean 
line possesses the great advantage of be- 
ing able to be worked in sections, with 
relays. It is found that up to 400 kilometers 
(2485 miles) the line gives the same speed of 
transmission as an aerial one, and as the in- 
terposition of a relay with a light armature 
causes no retardation, the length of line laid 
down in sections of this length may be prac- 
tically unlimited. The currents with which 
the Hughes instruments work (this being the 
system employed) are slight; and therefore 
the dynamic induction is of small import- 
ance, while the chief difficul'y is caused by 
the mutual electrostatic induction of the 
currents in the different wires, which in- 
creases as the square of the length of the 
line. This has been greatly diminished by 
the ingenious device of placing the wires of 
long and short lines together. In the case 
of powerful earth currents, electric storms, 
etc., the wires can always be joined; and by 
working thus with a complete metallic cir- 
cuit entirely isolated from the earth, much 











greater immunity from disturbance can be 
obtained than witk aerial lines. The “‘wires” 
of the main lines consist of seven strands of 
copper wire covered with three layers of 
gutta-percha, cemented on with Chatterton 
composition. The whole is then covered 
with several folds of tanned jute coarsely 
woven, secured by an outside bandage of 
tanned cotton cloth. 11,184 miles of this 
line are now in daily use, and the quantity 
is steadily being increased.” 

The system of laying these wires is being 
constantly improved upon, and though there 
aresome parts of the line which under certain 
conditions, do not as yet give the best re- 
sults, there is reason to believe that in the 
not distant future every obstacle in the way 
of a complete success may be removed. 
tel 


Flaws in the Postal Telegraph Bill. 








When strenuous exertions were making to 
establish a Government telegraph and the ap- 
pointment of the Grand Army of additional 
office holders that such a movement would 
entail, the REVrEw pointed out the evils that 
would result from any such undertaking on 
the part of the State. Not even the argu- 
ment of that able constitutional lawyer, Sen- 
ator Edmunds, of Vermont, could make 
Congress believe that the Constitution gave 
the State a right to enter into direct commer- 
cial competition with private parties, and 
the idea would seem to have been given 
1p. 

The Postal-Telegraph bill which was re- 
cently drawn up by the Senate Committee 
on Post Offices and Post Roads has much to 
commend it. It authorizes the Government 
not to go into the telegraph business, as did 
the other, but to contract with private par- 
ties for telegraphic service at stated rates. 

Curiously enough, however, the very thing 
that made a postal service and competitive 
telegraph service imperative, has been over- 
looked in the drawing up of this bill. 

Hence it is that the Revrew, though favor- 
ing the scheme of a postal-telegraph, such as 
is proposed, is decidedly averse to the oner- 
ous conditions which the Government, should 
this bill become a law, must impose upon 
itself. 

Let us look at some of the conditions of 
this bill: 

‘* Be it enacted, etc., That the Postmaster- 
General shall establish telegraph offices at all 
post offices on telegraph circuits and at all 
other post offices within 10 miles of any such 
circuit where the salary of the postmaster is 
not less than $500 perannum. * * * #* 
That the better to carry out the purposes of 
this act the office of Fourth Assistant Post- 
master General is hereby created; such offi- 
cer, who shall be a competent and skillful 
electrician, to exercise a general power of 
management and control over the telegraphic 
system hereby established. * * * * The 
charges for the transmission of telegrams, 
excepting service and Government telegrams, 
shall be prepaid by telegram stamps or by 
postal-telegraph cards, and the maximum 
rates for telegrams of 20 words or less shall 
be as follows: When the distance of trans- 
mission is 1,000 miles or under, 20 cents; 
when over 1,000 or under 2,000 miles, 40 
cents; for all greater distances, 50 cents; for 
telegrams directed to be transmitted by night 
under 2,000 miles, 15 cents; for greater dis- 
tances, 25cents; All words shall be counted, 
and for every five additional words or less, 
one-fifth additional rate shall be charged. 
These rates shall cover the cost of immediate 
and special delivery within a mile of the 
telegraph office, or within the letter-carrier 
delivery, and of transmission by mail when 
received at or destined for any place where 
there is no postal telegraph office. All tele- 
grams between the several agents and em- 
ployes, and all such telegrams authorized or 
required by any officer or employe oi the 
United States, in execution of any duty de- 
volved on him by law, shall, when required 
by him, have priority in transmission with- 
out prepayment, and at rates to be annually 
fixed by the Postmaster-General. All other 
telegrams shall be transmitted in the order in 
which they are received, excepting telegrams 
directed to be transmitted at night, namely, 
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between the hours of 7 o’clock in the after- 
nocn and 7 o’clock in the forenoon. 

“‘That upon the prepayment of one-half 
rate additional, to insure accuracy of trans- 
mission and delivery, any message may be 
repeated back from the place of address to 
the place of its origin, and a copy thereof 
delivered to the sender, together with a no- 
tice of the time of delivery or of the causes 
for non-delivery, as the case may be. Pre- 
payment of answer may also be made by the 
sender of any méssage by depositing addi- 
tional stamps to the amount of said one-half 
rate, as above provided. That the charges 
for the transmission of special telegrams to 
newspapers and commercial news associa- 
tions for each 100 words or less for each cir- 
cuit of 1,000 miles shall not exceed 50 cents 
if sent at night, and $1 during the day, but 
when copies of the same telegram are 
dropped off at one or more offices the rate for 
each office shall not exceed 50 cents at night 
and 75 cents during the day, and at the same 
pro rata rate for each word in excess. Where 
special telegrattis ate delivered at the same 
office for two or more newspapers, 10 cents 
additional shall be charged for each 100 
words or less for manifolding for each news- 


’ 


paper receiving the same.’ 

When considering these prices, it must be 
remembered that the Government binds itself 
to furnish to the contractors all offices free 
of charge, thus relieving them from the 
most important factors of expense which ap- 
peir in the accounts of all telegraphic com- 
panies: 

Granting that the rates for long distance 
messages of 20 wotds are not exorbitant, 
the short distanée rates, under the citcum- 
stances, are by no meats attractive. — It 
seems to be taken for granted that only 
rich people wish to telegraph to distances of 
less than 1,000 miles. 

The fact is, in order to make telegraphic 
service popular, and that, if we understand 
the question, is one of the principal argu- 
ments in favor of a postal-telegraph, there 
must be an inducement held out to persons 
of limited means—the general public, for in- 
stance—to use the telegraph. Now, at the 
present time, over the lines of that gigantic 
monopoly, the Western Union Telegraph 
Company, messages can be sent to short dis- 
tances at the general rate of fifteen cents for 
10 words, and the signature and address 
thrown in. 

The 20 words clause in the bill is little 
short of ridiculous. It would force a _per- 
son having only 8 or 10 words to transmit to 
pay for double the number. 

‘*The Postmaster-General is hereby au- 
thorized and directed to advertise for three 
months in two of the daily newspapers pub- 
lished in each of the cities of Washington, 
Baltimore, Philadelphia, New York, Boston, 
Chicago, and St. Louis for sealed proposals 
from any telegraph company or companies, 
now or hereafter incorporated, for the traps- 
mission of correspondence by telegraph, ac- 
cording to the provisions of this act, and 
shall contract with the lowest responsible 
bidder or bidders to perform in whole or in 
part the telegraphic service or services by 
this act provided for, and at or within the 
maximum rates hereinbefore specified, the 
company or companies so contracting to en 
ter into bond, with approved security, in 
such amount as the Postmaster-General shall 
designate. Said contract or contracts shall 
be for the term of 10 years, terminable at the 
option of Congress. 

‘* The Postmaster-General shall furnish at 
each postal telegraph office such suitable 
place for the office, employes, instruments, 
and batteries of such contracting company 
or companies as shall be necessary for the 
public business. Such company or com- 
panies shall have the right to construct lines 
on all post. routes and shall provide lines of 
telegraph to every postal office on request of 
the Postmaster-General. In case it shall fail 
to perform the service and duties imposed 
upon it under and according to the provis- 
ions of this act, the Postmaster-General may 
make deductions from the pay of the com- 
pany for such failure, according to existing 
laws regulating the Post Office Department. 
The Postmaster-General shall cause monthly 





accounts to be prepared for the company or 
companies performing such telegrapli set- 
vice, of the amount of telegram stamps sold, 
and of all other sums received for the trans- 
mission of telegrams and of the number of 
telegrams received by the department and 
their stamped value, and, after deducting 3 
cents on each telegram transmitted, shall 
pay the remainder of such receipts to 
the said contracting company or com- 
panies as full compensation for its services 
under said contract. The said company or 
comp:nies contracting for the service herein 
provided for may, at its or their own ex- 
pense, establish and maintain telegraph 
offices for the reception, transmission, and 
delivery of telegrams in addition to those es- 
tablished by the Postmaster-General as here- 
in provided.” 

There are those who will object to this 
plan that contractors can rarely be forced to 
deal fairly with the Government or to carry 
out the stipulations of its contract. When 
the amount agreed upon proves insufficient 
to insure them a good profit, they have, up 
to this writing, generally found political 
friends who could have a bill for their relief 
inserted in the budget for the fiscal year, 
while on the other hand they never fail to 
make the Government carry out the very 
letter of its side of a contract. 

Whoever has watched the working of this 
system of giving contracts will not fail to 
corroborate this. 

Asa fair example of what a Government 
contractor can do, let us take that of carry- 
ing the mails between the post offices and 
the steam carriers. The daily press has 
teemed with complaints against Contractor 
Otis, who carries, or, at least, tries to carry, 
the New York City mails. The wagons are 
old and rickety, and the horses, or, at least, 
most of them, are worth only what they 
would bring for their hides. The drivers 
are ununiformed boys or inefficient men, ir- 
responsible and careless. The price Otis 
pays for drivers is not sufficient to attract 
efficient men, as the price he pays for horses 
falls far short of what good animals can be 
had for. Yet, despite this, and despite his 
continual failures to carry out the terms of 
his agreement with the Government, this 
contractor manages to retain his contract and 
get from the Government the same amount, 
minus a few unimportant fines, that he was 
to receive only in the event of his fulfilling 
the stipulations of the contract. 

‘«The Postmaster-General is hereby au- 
thorized and directed to advertise, as berein 
provided, for sealed proposals either to sell 
existing telegraph lines and franchises to the 
Government or to construct four new tele- 
grapbic trunk lines for the Government, so 
located and arranged as to connect the North- 
eastern, Northwestern, Western, and South- 
western and Southern parts of the United 
States with the city of Washington; and if, 
upon investigation, any such proposals, 
either to sell existing lines to or construct 
new lines for the Government are deemed 
fair and reasonable, the Postmaster-General 
will report the same to Congress at its next 
session for acceptance or rejection. 

In the event of no existing or hereafter or- 
ganized telegraph company will contract for 
the performance of the service by this act 
provided for and at the rates hereinbefore 
specified or Jess, and in the event no satisfac- 
tory proposition either to sell existing line 
or lines, or contract for the construction of 
new ones forthe Government, shall be sub- 
mitted on or before the 25th day of Novem- 
ber, 1884, then there shall be established, 
built, operated, and carried on a postal tele- 
graph system within the United States in the 
mauner and by the means following: A board 
consisting of the Secretary of State, the Sec- 
retary of War, and the Postmaster-General 
shall cause to be located and arranged four 
trunk lines of said postal telegraph, connect- 
ing the Northeastern, the Northwestern, the 
Western and Southwestern and the Southern 
parts of the United States with the city of 
Washington * * * Said lines of postal 
telegraph shall be constructed and kept in 
repair under the direction and superintend- 
ence of the Secretary of War and through 
the Corps of Engineers * * * The Sec- 





retary of Waris hereby authorized and di- 
rected to acquire by purchase, subject to the 
approval of the President of the United 
States, the right of way for the construction 
of said postal telegraph lines and their ex- 
tensions from time to time; and said Secre- 
tary, with such approval, is authorized and 
directed to locate such lines and to take and 
use for that purpose such lands, tenements, 
and hereditaments as shall be necessary for 
the purpose, aud pay such compensation 
therefor as shall be deemed reasonable; and 
in case an agreement cannot be made 
with persons or corporations, whether mu- 
nicipal or other, in respecs to such compen- 
sation, such person or corporation is hereby 
authorized to file a petition for the ascertain- 
ment of such just compensation in the Court 
of Claims of the United States. * * The 
Secretary of War is hereby authorized and 
directed, with the approval of the President 
of the United States, to construct or take 
and use all such machinery, appliances, de- 
vices, and materials, not including telegraph 
lines owned by persons or corporations, 
whether patented or not, as shall be deemed 
necessary for the convenient and successful 
establishment and operation of said lines.” 

From this it would appear that the Gov- 
ernment, if it escapes the fire-pan of con- 
tracts which it alone has to carry out to the 
letter, is likely to fall into the fire of tele- 
graph building and operating. 

We can imagine the glee with which the 
hungry politicians would hail the passage by 
Congress of an appropriation for the build- 
ing and operating of a grand system of tel- 
egraphing. 

Who can forget the building of the Unicn 
and Central Pacific railroads under a Gov- 
ernment guarantee of bonds? 

The contractors got $75,000 a mile for 
mountain grades, and $50,000 a mile for the 
plains, as smooth as a table and as hard as a 
board. These contractors, of course, were 
part and parcel of the ring that got the ap- 
propriations, and no doubt they had to do 
much dividing with the fifty and sixty per 
cent. which they reaped; while on the other 
hand the Government has not, up to this 
day, been able to get what it was promised 
for its aid, 

Looking carefully at the two propositions, 
the one to hire the services of a private cor- 
poration, the other to build or buy. we are 
inclined to think the first-mentioned the 
best, if for no other reason, because it will 
furnish room for fewer political appointees. 
But in the one fixed upon by the Senate 
Committee, the rates, though not unreason- 
able for long distances, are absurdly high 
and exacting for short distances, if it is the 
intention to make telegraphing popular, as in 
England. 

a 
Supposed to Have Been Caused by the 
Electric Light. 





Fortunately for the public, the electric 
light has a real value, and hence is able to 
work out its own salvation, else had it long 
since succumbed to the malignity of those 
interested in gas manufacture, directly or 
indirectly. 

That the principal owners of some of the 
daily journals are holders of gas stocks, is as 
apparent as that they lose no chance of mis- 
informing the public as to the character of 
electric light, and as certain as that the public 
will eventually demand the electric light in 
spite of their most strenuous protests and 
their double-leaded columns of drivel. 

The last harmless bombshell sent up by the 
gas people was printed last week under thrill- 
ing head lines. Here it is: 

“A RIVER STEAMER BURNED. 


ELEVEN PERSONS KNOWN TO HAVE PERISHED 
—FIRED FROM AN ELECTRIC LIGHT—HE- 
ROIC CONDUCT OF THE PILOT AND HIS 
YOUTHFUL B80N, 





Evurauta, Ala., April 3.—The steamer 
Rebecca Everingham, one of the Central Line 
boats plying between Columbus, Ga., and 
Apalachicola, Fla., was burned to the water's 
edge at Fitzgerald’s Landing, four miles 
above Florence, Ga., and twenty-eight miles 


9 


above Eufaula, at 4:05 o’clock this morning. 
She was loaded with 350 bales of cotton, and 
carried about thirty passengers. The fire is 
supposed to have been caused by a falling 
particle of carbon from an electric light. 
The boat was midstream when the alarm was 
given, and she was quickly enveloped in 
smoke and flame, lighting up the sky for 
miles around. The shrieks of the terrified 
passengers and crew mingled with the roar 
of the flames were heart-piercing. Men and 
women rushed hither and thither in their 
night garments imploring help. The boat 
was headed for the land by the pilot, but 
before a landing was effected nearly every 
part of the vessel was surrounded by fire, 
Within thirty minutes after the bank was 
touched, and the few that it was possible to 
save had landed, the boat was burned down 
to the hull. The flames severing the moor- 
ings, the hull drifted into the stream and 
sank half a mile below. 

As will be seen, the account reads: “The 
fire is supposed to have been caused by a fall- 
ing particle of carbon from an electric light.” 

Now, we will ask any fair-minded man not 
engaged in manufacturing, distributing, or 
vending poisonous illuminating gases, if the 
sentence quoted—which is all that is sa‘d 
about the electric light in the whole dispatch 
—furnishes a sufficient warrant for the sub- 
head: ‘‘Fired From an Electric Light?” If 
the president of a gas lighting company, fcr 
example, were found dead on a public high- 
way, near which a mule was seen to be peace- 
fully feeding, might the coroner fairly claim 
that he was kicked to death by the mule? 
We think not. 

We happen to know something about the 
line of boats to which the unfortunate steamer 
Everingham having frequently 
patronized it, and we think we can show that 
there are many dangers from fire which 
threaten these boats greater than any which 
might befall them by reason of the presence 
of an electric light. Indeed, we want better 
authority than any we have seen yet to prove 
to us that there was an electric light aboard. 
These boats run down the Chattahoochee, 
Flint, and Apalachicola rivers to Apala- 
chicola, Fla., in the Gulf of Mexico—or, 
rather, on the Bay of Apalachicola, which 
empties into the Gulf. They are rickety old 
structures, calied ‘‘river wheelbarrows” for 
the reason that they have only one paddle- 
wheel, and that is carried behind. The archi- 
tecture of one of these boats is a compromise 
between the mud scow and the grain elevator, 
being flat-bottomed, top-heavy, with a con- 
struction of pine boards and tenpenny nails, 
and having a stern that flares upward and 
outward like a Dutch galleon down by the 
head. 

The crew of twenty negroes are usually 
divided into two watches, one being employed 
in heaving fat pine-knots under the boilers of 
the high pressure engine, while the other is 
distributed among the bales of cotton and 
other inflammable material, smoking pipes. 

Yet the enterprising correspondent of the 
Associated Press, being called upon to guess 
what set this river boat afire, guesses it was a 
spark from the electric light. 

It being our turn to guess, we'll guess it 
was one of the ‘‘ niggers” smoking a pipe on 
a bale of cotton, and we'll leave it to any 
man not, as we said before. interested in gas 
stocks, and knowing something about the 
relative danger to cotton from sparks from a 
voltaic are light and colored ‘‘puss’ns” 
smoking pipes, if our theory of the cause of 
that fire is not more logical than that ad- 
vanced in the afore-quoted dispatch. 

Talk away, gentlemen, against the electric 
light; the day is not far distant when you will 
be compelled to eat your words, for the elec- 
tric light will soon be universally adopted. 
It is spreading far and near, and whoever 
once uses it will be loth to do without it, and 
those who have it not will cry for it, as the 
children of Israel cried for bread in the wil- 
derness long ago. 

Aiter the little men, who now howl in 
derision at the electric light, are gone and 
long since forgotten, the electric light will be 
at work rivaling the glimpses of the moon, 
and man—vain man—will be recalling as a 
curious evidence of the prevailing ignorance 
of the preceding generation, the stupid and 
senseless diatribes that were once written on 
the subject of the impracticability of any 


belonged, 





system of electrical lighting. 
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The gas or caloric engine in the opinion of 
Dr. Siemens combines the conditions most 
favorable to the attainment of maximum 
results, and it may reasonably be supposed 
that the difficulties still in the way of their 
application on a large scale will gradually be 
reversed. 

Before many years have elapsed we shall 
no doubt find in our factories and aboard 
our ships engines with a fuel consumption 
not exceeding 1 pound of coal per effective 
horse-power per hour, in which the gas pro- 
ducer will take the place of the somewhat 
complex and dangerous steam boiler. 

The advent of such an engine and of the 
dynamo-machine must mark a new era of 
material progress at least equal to that pro- 
duced by the introduction of steam-power in 
the early part of the present century. 

This is how gas may be practically em- 
ployed, and to such uses there is still reason to 
believe it will in the future be restricted. 

For places where a gas-engiue may be use- 
ful, and where a supply of street gas is not 
available, anew combination of gas-producer 
and gas engine has been devised. 

The aim has been to make a producer that 
should be cheap, simple, and easily managed, 
and yet capable of making a gas of sufficient 
richness tc be of use in a gas-engine. 

It consists of a small vessel lined with 
some refractory material, and having an 
opening at the top for inserting the coal. 

This top is closed by a cover having a rim 
or flange that fits into a joint filled with 
sand. 

At the bottom the vessel is provided with 
a fire-pot formed of inclined grate-bars. 

These bars rest at the top upon a circular 
pipe, perforated with fine holes and designed 
to spread a film of water over the bars, to 
keep the apparatus cool and create a certain 
amount of steam. 

In the upper part of the producer is an 
annular hood, or cap, hanging down into the 
vessel. 

This serves to keep the fuel in the center 
of the vessel, and leaves an annular space at 
the top, through which the products of com- 
bustion may escape. 

A gas pipe joined to the top of the pro- 
ducer leads the gas to the scrubber, which is 
simply a vessel partly filled with water, 
through which the water bubbles upwards on 
its way to the engine. 

This is all that is required for producing a 
sufficiently good gas for the purpose. 

On starting the apparatus, the producer is 
filled with coal and the fire lighted. 

At first the products of combustion are 
allowed to escape through a chimney over 
the scrubber. 

Then the chimney is closed, and the water 
is allowed to flow over the grate bars. 

It is turned into vapor, and, together with 
a small quantity of air, enters the producer, 
the proper direction being given to the prod- 
ucts of combustion by the exhaust caused 
by the engine in consuming the gas. 

The engine consists of two upright cylin- 
ders placed side by side, and having a set of 
valves common to them both, in a circular 
chamber, between them. 

There is also a reservoir for storing the gas, 
anda system of regenerators, formed of wire- 
netting, for heating the gas before it is 
burned. 

On the top of the engine is a small vessel 
intended to hold a quantity of some light 
hydro-carbon for enriching the gas just 
before it is burned. 

The operation of the engine appears to be 
somewhat complicated. 

The upward movement of each piston 
draws a mixture of gas and air into the 
cylinder, and its return stroke compresses 
the explosive mixture and delivers it into the 
reservoir. 

The effective downward stroke is caused 
by admitting a portion of gas from the 
reservoir above the fixtures. 

At the same time, a small portion of the 
hydro-carbon is added to it, and the mixture 
is fired by electricity. 

After the explosion, the waste gases pass 





through the regenerators into the exhaust- 
pipe and thus escape. 


The regenerators absorb a part of the heat 
of the exhaust, and they, in their turn, give 
it up again to the next supply of gas that is 
admitted. 

The engine, while it is complicated, has 
the merit of compactness and convenience of 
position, as it stands upright, and, having 
two cylinders, one is always doing effective 
work. 


—- 

We are very glad to learn from our cor- 

respondent in Boston that the handsome and 

genial general agent of the Brush-Swan Com- 

pany for New England, Mr. Frank Ridlon, 

has recently had the much-sought for degree 
of Pih).D. conferred upon him. 
——--- 

There was a new operator in the office. 

The repairer called up from a sick telephone 


and asked: ‘‘How do you get me?” 
“Hey ?” ‘‘How do you get me?” ‘ How 


do I get you?” ‘‘ Yes! how do you get 
me?” ‘I get you by calling, of course ; 
how did you reckon I got you ?” 
> 

The Arminglon & Sims Engine Company 
have placed in the British House of Com- 
mons a second engine, for the purpose of 
driving additional electric light machinery. 
As one of these engines has beenin use in the 
House for some two years, the company feel 
especially pleased to receive another order. 
It also speaks well for the engine that, in 
spite of a strenuous competition from Brit- 
ish manufacturers, there are already some 30 
of these engines running in the city of London. 





Average Telephone Stock Quotations, for 
week ending April 10th, 1884, 





Highest. Lowest. 
American Bell Telephone Co. .174 68 
Central New York Telephone 
and Telegraph Company... .164 160 
Empire State Telephone and 
Telegraph Company ....... 195 187 
Hudson River Telephone and 
Telegraph Company. ..... 100 92 
New York and New Jersey 
Telephone Company........ 86 74 
Mexican Telephone Company.. 24 24 
New York and Pennsylvania 
Telephone Company........ 76 67 
Southern Bell Telephone and 
Telegraph Company........ 125 120 
Tropical Telephone Company. 2 24 
Central Union Telephone Co. . .100 90 
Iowa Union a oer 90 
Missouri and Kansas Telephone 
RA ns. otmeeindanenen ones se-s 98 80 
United Telephone Co. (Kansas 
end Missourt)....<:.<.0.6. aes ae 80 
Bell Telephone Company, of 
Pc cicacccccawasinnas 160 150 
Wisconsin Telephone Company 120 115 
Cumberland Telephone Co... .100 95 
Great Southern Telephone Co..100 92 
Michigan Telephone Company .100 95 
Chicago Telephone Company...290 280 
Erie Telephone Company..... 41 36 
Union Telephone Company. . ..100 95 
Southern New England Tele- 
phone Company............ 165 160 
New England Telephone Co.... 53 46 
Chescpeake & Potomac Tel. Co. 100 95 





Average Market Quotations of Battery 
Supplies for the Week Ending April 
10th, 1884. 





Leclanche Disque Cell, complete... .$1.25 
ts Prism ‘‘ ” re Py 
” PEG TEP DEE ois ssiccs $1.00 

ig Carbon Mounted............30c 

“ Ge QE so aceiecincvneceaes 12¢c 

oy Sal Ammoniac, in bag........ 8c. 
“is See $1.10 

- NS rr rr 18c. 

6 Amalgamated Zinc.......... 10c. 

“ Rubber Bands, per pair....... 6c 
Chlorine Battery, per cell .. ....... 1.25 
Law Battery, per cell............00- $1.25 
«* Jar and its Rubber Ring ....... 25c 


““ 


Cover, with small Carbon sealed in 35c. 


‘* Large Carbons, each............ 20c. 

**¢ Carbon Comnector.......60.ccce0s 12c. 

“ Zine Connector. ....0.006s000 <<. a 

ie ge ae 12¢ 

«« Zinc and its Rubber Ring....... 12c. 
Bergman & Haid, per cell............ $1.20 

Crow feck, GUS, Per CCN oc ccc sccessccs . 75e 

EI oe ioc ccx6ekooreers nen 30c. 

ES Sieicicwirens @enins eee coma 15c 
a ee errr ee 25c 

Sal Ammoniac, per Ib...........2...00. 15c. 

Blue vitriol, per lb........ divin. Saretcone tee 

+ we eS er 54c 

Sulphate of zinc..........-. eagiare weve . .10¢ 

Battery SYTINGE....0.ccccccccsescvess $1.90c 

Battery brush. ....sccccsseorsecccvese 20c 

Hydrometer... ........+. sive sae see 


Send to our advertisers for price lists. 











INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
1, 1884, 





295,905 Telegraph or other poles; Geo F. Brott, 
Washington, D.C. 

295,913 Telephone signaling apparatus; Walter 
J. Dudley, Everett, Mass., assignor to the Dudley 
Electric Manufacturing Company, Concord, N.H. 

295,966 Manufacture of compound electric wire; 
John J. Williamson, Boston, Mass. 

295,983 Telephone ; Frank B. Cooke and Frank F. 
Graves, Toledo, O. 

296,074 Manufacture of electrical conductors; 
Thomas Shaw, Newark, N. J., assignor to William 
H. Ritter, New York, N. Y. 

296,125 Automatic cut-out for electric lamps; 
Charles L. Buckingham and Henry C. Townsend, 
New York, N. Y. 

296,146 Insulator for electric conductors ; William 
Hope Davis, Springfield, Ill. 

296,148 Apparatus for collecting and removing 
waste from spinning machines: William Albert 
Delmage, Lowell, Mass. 

2 96,1€0 Binding post for electric conductors; All 
bert George Goodbody, Louisville, Ky. 

296,185 Electrical conductor and connecting de- 
vice therefor: John Kreusi, Brooklyn, assignor to 
the Electric Tube Company, New York, N. Y. 

296,211 Electro-magnetic car-brake; Harvey S. 
Park, Henderson, Ky. 

296,212 Electro-magnetic car-brake; Harvey S. 
Park, Henderson, Ky. 

296,253 Electric switchboard ; Theodore N. Vail, 
Boston, Mass. 

296,256 Clock synchronizing apparatus ; Gustavus 
G. Wagner, Mount Vernon, N. Y. 

296,294 Insulated conductor; Theodore Miner, 
Brooklyn, N. Y. 





A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
please state the number and date of the 
patent desired, 





ELECTRICAL AND MECHANICAL ENGINEER, very ex- 
perienced in designing dynamos and lamps, &c., 
&c., wants position as electrician, with already 
established or now forming company. Address 
Electrician,” P.O. box 88, Greenpoint. L. I. 





Notice. 





The new (1884) edition, ‘*Berly’s Uni- 
versal Electrical Directory,” now ready for 
delivery, price $3, has been thoroughly re- 
vised, greatly enlarged, and many new fea- 
tures added to enhance its value. Send for 
descriptive circular and table of contents. 
Cumming & Brinkerhoff, 219 East Eighteenth 
Street, New York City. 





WANTED.—Wanted immediately, by the 
Kansas Electric “Light Company, a man 
thoroughly competent to take charge of the 
electrical machinery of a 200-light plant 
where the Thomson-Houston system is in 
use. Good references as to practical ability 
and character required. Address E. R. 
Weeks, Supt., Kansas City, Mo. 





WANTED.—An experienced telephone man 
that can take position of managing an ex- 
change, and will work himself in construc- 
tion. Address Foreign, care of ELECTRICAL 
REVIEW. 





The Ansonia Brass & Copper Company of 
New York, is now manufacturing what it 
calls ‘‘acme bronze” wire, especially for tel- 
egraph and telephone purposes, which is 
highly spoken of. Lake Superior copper is 
used in its construction. 





Neatly-bound volumes (half-yearly) of the 
ELECTRICAL Review will be sent, postage 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELEcTRICAL RE- 
VIEW, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York, N. Y. 


WaNTED.—First-class men on burglar 
alarm, hotel and house annunciator work; 
also first-class electrical instrument makers 








. |in western city. Permanent positions to right 


men. Address, with reference, giving expe- 
rience, D., care Electrical Review, 23 Park 
‘Row, N. Y. 





BUSINESS NOTICES. 


A. C. Norrurop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 

ph Instruments, Manufactured from Iron, Brass, 
teel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, Clarke B. Horcukiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


American EnectricaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, agnet 
Wire, Patent Rubber covered Wi 


Vire, Aerial and Un- 
derground Cables, &c., &c. Send for priees. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 

Armineton & Stms, Providence, R. I. Engines 
for Electric Lighting and general use. 

Austin GALLAGHER, New York, Keith Electric 
gy System complete for Are Lighting. Stock for 
sale. 





Baxter Exectric Lieut Company, New York. 
The Baxter Lamp. 

B. W. Payng & Sons, Corning, N. Y. 
Single and Double Valve Automatic Engine. 
for catalogue. 

Beroman & Co., New York. The Bergman and 
Haid af for Telephone and Telegraph pur- 
poses. Send for circular. 

Bovutton Carson Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations, 

BrownLeE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brus Etecrric Co., Cleveland, Ohio. Aro Lights 
and Brush Storage Batteries. 

Burrato Evectric Works, Buffalo, N. Y. Carbon 
Points and Plates. | 
* BuTLeR Sares, New York. 

‘oot. 

CHARLEs WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 


CuicaGo InsuLATING Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 


The Payne 
Send 


Fire and Burglar- 


CuHRoME STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 


Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. re Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 

CONNOLLY BrotueErs, New York, Patent Attorneys 
and Solicitors. 

Harvey, StarrorD & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 

D. Van Nostranp, New York. Scientific Books. 
Send for circular. 

ELEcTRIc STORAGE AND Licut Co., Boston, Mass. 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

H. M. Raynox, New York. 
purposes. 

Hotmes, Bootn & Haypgsns, New York. Fire- 
proof Electric Light Wire, Patent ‘KK’ Insulated 
Copper and Iron Wire for Telephone and Telegraph 


Platinum for all 


use. Send for catalogue and prices. 

I. W. CotsurN & Co., Fitchburg, Mass. Dynamo 
Electric Machines. 

Ivison, BLAKEMAN & TAYLor, New York. Ink of 


all kinds and colors. Circulars sent on application. 


JaRVIS ENGINEERING ComMPANY, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


Joun H. Muraae, New York. Platinum, Chemical 
Apparatus, Crucibles, ete. 

LECLANCHE BaTtrery Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

Lockwoop & Foster, New York. Learners’ Tel- 
egraph Instrument. 

MotvuaL District MEssENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager. 

NATIONAL ELEcTRIC Company. Washington, D. C. 
Electrical supplies and apparatus. 

New ENGianp Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
pone and Electric Light Wire, Single and Double 

yinders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappavus, New York. Designer and En- 
graver. 

Paine & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 

PALMER WiRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & Carrer, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PHOSPHOR BRONZE SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 

RuHovE IsLanD TELEPHONE & EvxEcrRic Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks 
Wright Cable Clips, Howard Safety Appliances, &c 


Royce & Margan, Washington, D.C. Dealers in 
a apparatus, Telegraph and Telephone sup- 
plies. 

ScH.LeicHER, Scuoumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

STANDARD ELEcTRIcAL Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 


Swan INCANDESCENT Exectric Licut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 


THE ANSONIA Brass AND Copper Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. - 


a) 
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THE Bishop GurTta Percud Works, New York, 
Gutta Percha Insulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead. or Hempen cove To ‘io Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

Tue Butter Harp RuBBER Company, New York. 
Electrical supplies, Rubber Hook Insulators; Hard- 
rood Tubes, Plug Handles, Lamp Switch Handles, | 
Battery Syritiges, été. 

T. H. ALExanpDER, Washington; D. C.; Solicitor 
and Counselor in Patent cases. 

THomPson-Hoyston Exectri¢ Lieut (o., Boston, 
Mass,. Automatic Self-regulating System of Arc 
Lighting. 

Tue ELEcTRICAL Suppty Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes: Write for prices. 

TROPICAL AMERICAN TELEPHONE ComPany, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexifo; Central America, West India; and South 
Ametica. 

Unitep States Exectric Liekt Co.; New yom. 
Arcand Incandescent Lights, complete and reliable 
systems; &c. Write for information. 

Unton_ ELectric MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 


Viapuct MANnuracturiInG Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list: 

Victor, Bisuor & Co., New. York. Platinum for 
all Manufacturing, Chemica? and Electrical pur- 
pdsés. Send for prices. 

WeEsTERN Etectric Co:, New York, Boston, and 
paibago: Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

Watts, CAMPBELL &Co.; Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 

W. R. Popr & Co., Baltimore, Md: Telegraph, 
Telephone, and Electric Light supplies. The best 
of everything, and at lowest prices. 





Electric Bells. 





The illustration here given explains itself. 
The design is that of Messrs. Eidsforth & 
Mudforth, of London. It is an interesting 





ELectTrRIc BELL. 


specimen of the result of their endeavors to 
make electric bells appear more artistic. We 
are indebted to the London Electrical Re- 
view for the cut. 3 


Extra Black, Blue Black, and 
Copying, all of superior qua- 
pn claiming Special ex- 
ellence in the essentials of 
Fiuidity, Color and Due 
rability. Circulars free, 


fvison. Blakeman, Taylor & Co., N. Y. 


T. H. ALEXANDER, 


Solicitor and Counsellor in Patent Cances, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-three Years’? Practice. 

Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veats, Designs, Trade-Marks, European and Ccn- 
adian Patents. Forinformation on Patent matters, 
send stamp for my ** HINTS TO INVENTORS.”’ 


PAINE & LADD, 
HALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 


Electric Manufacturers and Miscellaneous 


STOCK EXCHANGE, 


9 NASSAU ST., N. VY. 


Daily Sales of Telephone, Electric Light and 
Telegraph Stocks, also Stock of Manufacturing, 
Railroad, Mining and Gas Companies and miscella- 
neous securities of every description. 

Listing securities of a general character solicited. 

For rates of commission, terms for listing daily 
quotations and other information, address, 


ALBERT H. JOCELYN, Sec., 


DUNCAN BUILDING, 
11 Pine Street, NEW YORK, 
































CORNELL UNIVERSITY, 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 


Rntratice Examinations Bégin at 9 A.M. 
Siirie 16 atid Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees; honors, expenses, 
free scholarships, etc:, and for special information, 


apply to THE TREASURER OF CORNELE UNI- 


VERSITY, Ithaca, N. Y. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


| Cor. Nassau & Beekman Streets, 
NEW YORK. 
PHILADELPHIA, PA., 
| Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS. 


WASHINGTON, D. €. 


jolie FF SBSTREE TF. 


ANU A 


M OP TELEGRAPHY. 


Send your address on a postal card and re- 
ceive free by return mail the most complete 
learners’ instruction book published. Gives 
in elear concise language instructions so com- 
prehensive that to learn the art of telegraphy 
from ew: will be found a comparatively 
easy task. Contains progressive series of 
practice lessons; is illustrated with cuts and 
diagrams and replete with information con- 
cerning private lines. Gives directions for 
setting up and using instruments and tells 
bow to keep telegraph lines in working order 
Contains battery directions, estimates of cost 
of short lines, and information m regard to 
commercial telegraphy. Unquestionably the 
best kearner’s book evercompiled. Do not fail 


THE ELGIN STEEL TOWER Co., 


Specialties of any PRACTICABLE CHARACTER made to order. 





to send for it. 


WESTERN ELECTRIC CO., 


|\Chicago. Boston. New York. 


== THE PILSEN LAMP. 


a the “Exeelior” Kleetrte | This lamp, which has attracted so much attention in Europe, by 
Nog Bars 1-4 reason of its remarkable steadiness, can be seen in practical operation 
in New York during this month at the faetory of C. E. BALL, 


TWENTY-SECOND STREET AND SECOND AVENUE, 


The Freeman & Roe Hotel 
Annunciator. 
THIRD STORY. 
| Electricians, capitalists aud others interested in the eletrical matters are invited to examine it. 


| ALFRED PFANNKUCHE, Electrician. 
JUST OUT. 


* a =. Electric 
Electricity, Magnetism 





- | ELECTRICAL CASES A SPECIALTY. 
THE FREEMAN & ROE ELECTRICAL SUPPLY (0, | 
f Stes: Electric Motors, Dynamos and 
me) Electric Light Machines, 

B. TELZGRAPH and TELEPHONE 


APPLIANCES 
OF EVERY DESCRIPTION; 


SOD te cae Lear ers lnstruments & Alarms 


















York for Architects, etc. Send 
AND 


for Circulars, Correspondenee | 
solicited. 
Electric Telegraphy. 
A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOGK WOOD, 


PRICE, $2.50 
879 PAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address on application. 


= LIGHT TOWER 


ELGIN, ILtL., 


THE TROPICAL AMERICAN TELEPHONE CO., (Limiten.) 


Sotz AvrnorizED Exporters oF 


Patented Telephones & Telephonie Apparatus 


FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA, 
MEXICO, AND THE WEST INDIA ISLANDS, 





No. 95 Milk Street, Boston, Mass., U.S. A. 


i BRUSH ELECTRIC C0. 


The Sole Manufacturers under all the Patents of : 
Electric Light Machines. 


CHAS. F. BRUSH for 
ELECTRIC LIGHTING, STORAGE BATTERIES, ETC. scams Gite 


We furnish the only complete and PERFECT 








GEORGE $. BOWEN, General Manager. Elgin, Ill. 


THE BUTLER HARD ROBBER Ct, 


33 MERCER STREET, NEW YORK, 


CLEVELAND, 


OHMIoO. 























No. | No. of 


enetesten of SYSTEM of electric lighting. | No. of Horse 
an rers ig Lights | Powe Price. 

THE BEST DYNAMO MACHINES. Mich. 2,008 ep. 1,200 e- P. Required pants 

HARD RUBBER, THE BEST ARC LAMPS. | 21 11g $0.0 
Sheets, Rods, Tubing, etc., ' ids ; 2 2 13g | 800. 

Practical C15, 3 2 3 415.00 

RLECTRICAL SUPPLIES et tend at Doh S| 4 as. 

+ 565.00 

The Purest and Best Carbons, & ¢ * , | $ 363.00 

Bubber Hook Insulators, Our prices are the lowest, our factory the largest and 5 10 «| - | 8 900.00 

Window Tubes with Heads, - ~~are the most extensive in the world to-day. : ™ 1 | B , pny 

Key Knobs, Switch Handles, Price, Single Lamps $50.00, Double Lamps $60.00. 8 | 30 | 14 12500.00 

Plug Handles, Lamp Switch Handles, SEND FOR DETAILS, 7 30 - = ope 

Battery Syringes, etc., etc, THE BRUSH ELECTRIC CO., : ” | 45 > 3600.00 


No. 104 EUCLID AVE., CLEVELAND, OHIO. 





THE AMERICAN INSULATOR CO. = NEW YORK 


(TRADE MARK.) 
calls attention to +é »? patent glass insulators, which 
their new full screw DOUBLE PETTICOA for high insulation, beauty, 
strength, durability, and perfect screw excel any insulator 
ever invented. The large Telegraph Companies are now 
using our “ Double Petticoat ” Insulator exclusively. 


We have two sizes of the larger “‘ Double Petticoat” Glass, viz, 22 
ounces and 18 ounces. 
Prize, for 22 ounce *“* Double Petticoat Insulators, 64% cents net, de- 


livered on the dock at New York. 
C 0., 


Price, for 18 ounce Glass, 5% cents. 
Price, for Standard, 4 cents net same terms as above, 
MASS. 


The American Insulator 


TEMPLE COURT, NEW YORK. 





** DOULBLE PETTICOAT. ” ** STANDARD, ” 


Dj'J. HERN, General Agent, BOSTON, 
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THE EXCELSIOR TELEPHONE WIRE. 


RECOMMENDED 
High conductivity, non-liability to 
strength, and power of overcoming 
lightness of weight. 


FOR 


Put up in continuous lengths of one-half or one mile, as 


desired. 


THE ELECTRICAL SUPPLY CoO., 


corrosion, great tensile 
stretch, or sagging, and 


Samples and Further Information on Application. 


Table Showing Tests of the Excelsior Telephone Wire. 


Resistance 


3. & S. Breaking Twists Price 
Gauge. per Mile. Strain. in 6 inches. _ per Mile. 

No. 12.... 8.8 ohms. 355 Ibs. 60 $27.00 

16..+-| Me ** 265 69 23.00 

14.. ~~ #«* 205 78 18.50 

1:...| BS 165 386 14.50 

16. 23.8 * 120 * 94 10.00 


SoLe AGENTS, 


17 DEY STREET, NHW YOoREK. 





THE ELECTRIC 


STORAGE AND LIGHT G0. 
95 Milk St., Boston, Mass. 
Organized under the Laws of Massachusetts, 
OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


Electrical Enagy Accumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND 
AND CONNECTICUT. 


 MAAKOCTPUPOBAHHbIE KATAAOT | 


<j XE CUTE Vey 
IN FIRST CLASS STYLE AND WITHORe, ji 


OW MADDAUS "iy 
VIVE AD VINE DY 


°23 PARK (ROW NEW YORK*: 


ital 


Magneto 


























SEND FOR NEW CIRCULAR 
TELC 


STANDARD ELECTRICAL WORKS, 


——MANUFACTURERS OF— 


Telegraph and Telephone Instruments, 


EXCLUSIVE MANUFACTURERS AND PATENTEES OF TIE 


“CELEBRATED POST” (xew cear wureL) MAGNETO BELL, 
Manufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 


Bells, Switch Boards and Exchange Apparatus, 


MANUFACTURERS OF 


House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 


LARGE STOCK ON HAND OF 


Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Send for Illustrated Catalogue and Special Prices, 


STANDARD ELECTRICAL WORKS, 


Cincinnati, Ohio, U. S. A 





‘= a ae 


American Bell Telephone Go. 


THEO. N. VAIL, 
Gow l Manager. 


WM. H. FORBES, 
President. 


WM. LR. DRIVER, 


Treasurer. 


__ GROUND LINE This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephoze, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Ilarmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


~~ BXGHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed Ex- 
| change, when their case will be brought 
to the attention of the proper local 
} Company. 

Any further information will be 
Y gladly furnished on application to the 
Company at ts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
wll extent of the law. 





























BUSINESS NOTICE. 














The Thomson-Houston Electric Company, of Connecticut, having an office at Boston, 
Mass. respectfully notifies all parties manufacturing or dealing in electric lighting apparatus, 
that it owns, among others, the following existing letters patent of the United States, viz. : 
Thomson & Houston, March 1, 1881, current regulator for dynamo-electric machines, No. 
238,315; Elihu Thomson, October 10, 1882, regulator for dynamo-electric machines, No. 
265,937; Elihu Thomson, December 26, 1882, regulator for dynamo-electric machines, 
No. 269,606; Elihu Thomson, February 6, 1883, electric current regulator, No. 271,948. 
The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of variable resistances, and wiihout waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for, 
and any number of lights can be freely turned on or off at will without any attention to 
either dynamo or regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost entirely the profits of local electric 
lighting companies. We hereby notify all manufacturers, purchasers, or users of electric 
lighting apparatus that any violation or infringement of the above-named patents will be 
prosecuted to the fullest extent of the law.—THE Tuomson-Houston E.ectric Company, 
131 Devonshire Street, Boston, Mass. 





New Enccanpb Butt Co 


PROV IDEITNCE, F. I. 


i] MANUFACTURERS OF 


BRAIDING 
MACHINERY 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire* 


ALSO 


SINGLE AND DOUBLE WINDERS 


AND 


Braiders of every deseriptin, 
For Silk, Worsted and Cotton Braid. 


FINE CASTINGS 


A SPECIALTY. 
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The Coe Brass Mig. Co, Th 


MANUFACTURERS OF 


BRASS, 


Copper «c German Sirep 


SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. 8. A. 





THE PAYNE 
bngle and Double Valve dutomatis Engine 





Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. ed 
sale by E. P. Heme a ~ & Co., 36 Cortlandt St., 

Hill, Clark & Cx 
No. 36. B.W. P: 


MAGNET STEEL 


AND ALL KINDS OF 


ayne £ Sons. Box 1450,Corning,N. Y. 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent, 


S. H. KOHN, 
Proprietor. 


CHARLES WILLIAMS, JR. 


[Established 1856.) 
Nos. 109-115 COURT ST., BOSTON, MASS, 


——AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


Bel TELEPHONE (0. 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


AND 





Switches for Exchanges, 


Annunciators, &c. 


Telegraph and Electrical 
Batteries, Wire, 
Insulators, and Telephone 
Supplies of every description. 


JARVIS ENGINEERING CC., 


BOSTON. 
Boilers Set with the Jarvis Pat- 
ent Furnace to burn Pea Coal, 
Screenings or Slack without a 
blower. Send for Circulars, 


Instruments, 








oston, Mass. Write foe Cieeahat — 





ELECTRICAL RE V THEW. 












Trade Oirculars and CONTRACTS 
practical treatiseon Steam ff PROMPTLY 


{ TED 
Engineering free by mail. EXECU ; 


pats engines are carefully constructed for heavy and continuous ane at 
speccs. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 







GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y.| 


D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 


WATTS, CAMPBELL & 





"5 N. J. 


MANUFACTURERS OF 


Improved Corliss 





IN FULL VARIETY. 


Sizes varying from 30 to 2000 H P 


- Preferred above all others - | 
Mmmoo= the United States 
= Electric Lighting Co. 


a Brusi. 
: s for regu- 
larity of speed and economy 


Horizontal ¢ or Vertical, Direct Acting or Beam, Cx eben Non-Condensing or Compound 
SEND FOR CIRCULAR. 








The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 


Hil 





MOT ln, 


FOR DURABILITY UNEQUALLED. 


My zal 
q 1 i 
 % ‘~*~ 


ILLINOIS, U. S. A. 


IDE, SPRINGFIELD, 


At. 





i Aa ae RCo. 


Cl 


= JawmoBlea Irie}a chines: | a i 


r ew 








VICTOR BISHOP & co., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 





ESTABLISHED 1837. No. 33 MAIDEN LANE, NEW YORK. 


~ H. M. RAYNOR, 
~ No, 25 Bond Street, 


NEWARK, 


Cru RS 


"OJ7LNVEVAYS AWONODT iSaHOIH 
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A. C. NORTHROP, 


Waterbury, Conn. 


1 4 

Lron and Brass Machine Screws 

| ZINC IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 

‘Parts for Telegraph and Telephone Instruments, 
AANUFACTURED FROM 

Iron, Brass, Steel, or Zins. 
Opportunity to Estimate on patented articles 


from Sheet Metal. Rod or Brass Castings, respect- 
fully solicited. 
















New York. 


EsTABLISHED 
1859. 
| 





All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retail 





ESTABLISHED 1864. 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
With Harris’ Patented Improvements 
ALSO 


‘Light and Heavy Iron Castings 
PROVIDENCE, R. I. 


Send for copy ** Engineers’ and Steam 
{= sers? Manual,”? by John W,. Hill, MI. bE. 


| Price, $1.25. 
CAS 


" 0 TT 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped — all Expense Ceases. 

z Works _without 








or aitend: 
ance. Successfully 
adaptec iinstead of 
j steam power in all 
y incustries and o 
fers special advan- 
tages for running 
= electrical. machin 
ery for Telegrap' h 
|} ana 4 Seba as well as Lighting purposes 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. i. P. 


‘SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. / 
Branch Office; 214 Randolph Street, Chicago. 


THD CHCAG) INSULATN CLL, 


122 LA SALLE ST., CHICAGO, ILL., 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT 
INSULATORS. 














Including ** The Fiske & Mott High HRe- 
sistance Insulator,” which, for long lines or 
wherever high insulation is required, are unequaled. 

Weinvite attention to our new “SCREW KNOBS” 
“COMBINATION HOOKS,” as superior to and 


cheaper than any others. Co: ence sO 








14 
TO INVESTORS. 
— 

The Kerra Evgorrio Company having se- 
cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For | 


this purpose a limited amount of the stock is 
offered for sale at $20 per share. For full 


particulars address, 


* AUSTIN GALLAGHER, 
Drexer Brinpixe, 
Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELecrricat Review. 





| 





hme til Vi Battery. 


— | TELEPHONE AND ELECTRIC CORDAGE, 
ee LIGHT WIRE 


ps4 PATENT RUBBER COVERED WIRE, OFFICE AND 


| No.67 STEWART STREET, 


| EUGENE 


HLECTRICATL REVIHW. 
THE 











P| Sta , 


tia 


MANUFACTURERS OF 


Patent Finished Insulated 


| 


Electric Wires, 








MAGNET WIRE, 





ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY : 


The BUST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of the 
others, without any of their disadvantages, 
F. PHILLIPS. President. | Thousands sold monthly. Send for circular. 


8 | Manufactured and sold by the 
W. H. SAWYER, Secretary and Electrician. 


| LAW TELEGRAPH CO,, 


PROVIDENCE, R. I. 





| 

| 

These carbons are made of the | 

BEST MATERIALS, 

and with the latest improved machinery, of any | 

required degree of hardness, and can be 
used in all makes of Electric Lamps, 

The regular sizes, 12 inches long, run from 4% inch 
to 1 inch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 


Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on ap- 
plication. 


BOULTON CARBON WORKS, 





PAYNE AVENUE, 
CLEVELAND, o. 
NOW READY. | 





Electrical Measurement. 











The Galvanometer and 
lts Uses. 








BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
type, and fully Illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge | 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 





" Sleotrival Measurement 2 Calranometer.” 


PARTRIGK & CARTER, ““° “ten S New Yor’ 


Telephone, Telerraph 


And Electrical Instruments and Supplies. 


Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but GUARANTEED THE BEST. 


The 
Sept. 16, 1879, acknowledged the Best Battery in 
use for Telephones, Annunciators, Call Bells, etc. 

| Price, $1.50 per cell. 
| Whe Acme Steel Lever d 
| perfect Key ever placed before the telegraphic pro- 
| fession ; eadeusen 
telegraphers in the country 

| The é 

| mail. 
| Correspondence solicited. 


' Telephone, Telegraph & Electrical Instruments 


114 SOUTH 2d ST., PHILADELPHIA, PA. 





Philadelphia, Pa., 


MANUFACTURERS OF 


LECLANCHE 













COMPLETE OUTFIT ONLY $5.00. 








Fitch Chlorine Buttery, patented 


Liberal discount to the trade. 

Key, best and most 
-_ ——— 

Prism Battery, Complete. Size of Jar,6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


OVER 500,000 CELLS NOW IN USE IN THE UNITED STATES 
AND 1,000,0¢0 I? EUROPE. 
ADOPTED BY ALL THE . 








by hundreds of the most. expert 





Price by mail, $3 00. 
— Giant Sounder, price $4.00 by 
Send for our catalogues and price lists. 


PARTRICK & CARTER, 


and Supplies of every description, 








INCANDESCENT. LAMP 


Inventors of Incandescent Lamps wishing 
| to sell patents can send description, terms, 
| and specimen lamp to H, care of ELEcTRIOAL 
| Review, 23 Park Row, New York. 

| 


mm 
Telephone Companies. 
THE SIMPLEST, CLEANEST, MOST DURABLE, 
MOST ECONOMICAL. 
Beware of Infringements and Cheap Imitations., 


LECLANCHE BATTERY CO. 
149 W. 18th St., N. Y., or 
L. G. TILLOTSON & €0., 5 & Dey St., N. Y. 
— ’ | 


WANTED. 





LINE 





It is the only book which EXPLAINS in PLAIN ENG- | 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides | 


giving fully detailed and illustrated description of | 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything, 

In this remarkable book the whole subject of Electrica _ 
Measurement is made so clear and plain that ANY ONE | 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, anc | 
especially without “ doing” sums in algebra. 





PUBLISHED BY 
| 


J. H. BUNNELL & 60. 


{12 Liberty Street, New York. 
TO WHOM ALL ORDERS SHOULD BE SENT. 


ee Viaduct Manufacturing Go. 


OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 


A. @. DAVIS, President. 
ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electrio Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


| NO BATTERY REQUIRED. /¢ 
77 %4, to $6, each. Discount on larae lots. 














, Par’p {oov. 20, 1883, 


[April 10, 188, 


THE BERGMAN & HLWD BATTERY 


The Greatest Open 
Cireuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator, 
Burglar Alarm, and all 
open circuit work. 


Price (corplete) $1.20. 


Liberal discount to 
dealers. 








- Send for descriptive Cir- 
=.° cular and Price List. 


BERGMANN & CO. 
Electrical Works, 
292, 294, 206 & 298 
AVENUE B, 
NEW YORK, N. ¥. 


== 





Oct. 16, 1883. 





ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


iD 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 








i Phesfhe- Beonse 5 


Comtines High Electrical Conductivity and Resist - 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Fhosphor-Bronze Smelting Co, (Limited, 


512 ARCH ST., PHILADELPHIA, PA. * 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


ELECTRIC LIGHT . 





ELEPHONE & 
TELEGRAPH 


SUPPLIES ' 
en 


WALLACE DIAMOND 


TRADE MARK 


Ci oT «. 
DE NEWYORK 


ES 17 DEEN 
SPIRAL 
TELEPHONE 


WIRE. 
Tor Long & Dba Distance Telghenine 


Patents allowed April 24, July 25, 1883. 






































American Spiral 
Telephone Wire Company, 


43 Milk Street, 


Boston, MASS. 








April 10, 1884. | 
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15 








TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 
Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
€ NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Shp. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE7. 








TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 
(Please mention this paper.1 


HANDSOME POLE S & DURABLE. 


2 




















im use; live 25 to 35 years: good ap- 
pearance, Prompt delivery at Buffalo. 
Black Rock or Suspension Bridge, N.X. 

Cheap for spot Cash. Address. 
HARVEY STAFFORD & CO.,E 
ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 G STREET, WASHINGTON, D.C. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Oorner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES 








CANADIAN CEDAR POLES, the best 


|The Bishop Gutta-Percha 


WORKS, 
SAMUEL BOARDMAN, Agent.) 


Y), 


Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 

50 Regular Sizes. One to Ten Conductors. 
Subterranean Telegraph Cables, 
Hempen-Armored Covered. 

Aerial Telegraph Cables, 

Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 
<8 used by the Met: Teleph & Tel hh Co, 
Torpedo Cables, 


ded by the European and South American 
Governments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office wee, Leading and Connecting 
re, 





rr 





1 
y 





For Subsqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Bu jar-Alarm 
and Annunciator Wire, Electric ht Wire, Cord- 
age and Cables, Lead-Covered re, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


Thirty-three years’ experience has taught us that 











: | neither the electrical nor mechanical qualities of 
= | either Gutta-Percha or Copper deteriorate by long 


working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.— Extract from 
Report on Cables, by Willoughby Smith. 


MANUFACTURED BY 


The Bishop Gutta~Percha Works. 
Address all communications to 
WwW. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. ¥. 
OFFICE AT THE WORKS, 


Rhode Island 
Telephone and 


Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 























Toward Saitiy Applian, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 

& 











HENRY HOWARD, President. 
OF We DUET Sec and Gon. 
-W. *y and Gen. Manager. 
F. H. GABDI tant Manager. 


FRANK F. BULLARD, 
Gen’! Manager. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 


WwW. C. DEWEY, 


8. W. FRENCH, 
Treasurei. _ 


President. 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in P 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best. Testimonials furnished if 


desired. Put up in half-mile lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an Inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. ) 
291 BROADWAY, 


NEW YORK. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM.B 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c.,Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 





THE 


United States Electric Lighting C0 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
Lncandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


George W. Hebard, Pres. Leonard E. Curtis, Sec. Ph. Ferd. Kobbé, 7'reas, 


TRUSTEES: 
Edward Weston, Henry B. Hyde, 
John A. Stewart, Charles R. Flint, 
Louis Fitzgerald, George W. Hebard, 


Anson Phelps Stokes, 
Henry Day, 
Leonard E. Curtis, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


&@ SEND FOR CATALOGUE. gy 





Perfect Automatic Reguiation in both Systems. 
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Wester Electric Company. yone ec BRASS & GOPPER C0, 


PURE ELECTRIC COPPER WIRE, 


For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 
PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 

“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
Telephones, &c., Zinc Rods, Battery Copper, &e., 
WAREROOMS: 
i9 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 




















(Chicago Factory, 227 to 251 South Clinton Street.) 


Genesee, os From Pure Lake Superior Copper.—Conductivity Guaranteed. 


MPLEORAPH aad PELEPROME APPARATUS ceo’? 


Insulated Copper and Iron Wire, 


S ) 
AND SUPPLIES OF EVERY DESCRIPTION. FOR TELEPHONE AND TELEGRAPH USE 


Hotel and House Annunciators, Burglar Alarms and Call Bells, General Agents for the Pittsburgh Carbon Co. 2.2. 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparats, 49 CHAMBERS ST., NEW YORK; 18 FEDERAL ST., BOSTON. 
Magneto Call Bells, Telephone Exchange Switch Boards, ete. ee 





) 
UNDERGROUND AND AERIAL CABLES. A 4 M N GT0 N & S| M S - N G N e 


Correspondence Solicited. AWARDED G O L D M = DA L 
THE 
CH i CAGO, BOSTO N, N E WwW YO R K. at the Cincinnati, Exposition, and a special Diploma “for the Best Quick Acting Engine, 


for its Intrinsic Merit, Many Points of Excellence, and Thorough W orkmanship .” “Als so 


See the first Medal at the Southern E xposition at L ouisville, Ky., ‘‘for the Best Quick Acting 
ree web Steam Engine for Electric Light ;” also the Highest Award of the Industrial Exhibition 
. KERITE INSULATED Association, Toronto, Canada, for High Speed Engines Built and Exhibited by the John 
a n Doty Steam Engine Company. 
a TELEGRAPH & TELEPHONE 
WIRE & CABLE ARMINGTON & SIMS ENGINE CO. 
S, PROYIVENGE, © 1. 


SELLING AGENTS : 


OFFICE, 1 20 BROADWAY, N. | FACTORY, SEYMOUR, CONN. JARVIS ENGINEERING CO., 61 Oliver St., Boston. MARKLE & HALL, Detrost, Mich. 


POND ENGINEERING CO., St. Louis, Mo. J. F. RANDALL, Warren, Ohio. 
H. B. SMITH MACHINE CO., Phila., Pa. T. W. ANDERSON, Houston, Texas. 


Anti-Induction Kerite Telephone Gables, At aie 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES | 


A DIPLOMA 
FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” | ee a Ee Oe des (Pett de ne 


INCORPORATED 1[865. 


cmc wenn, ize mare eco oes Comer and Ger SHE 


THE BAXTER ELECTRIC LIGHT Ce: | 
| WIRE AND ROLLING MILLS, 


THE BAXTER Bare and Insulated Copper Wire for Electric Conductors a aa 


IMPROVEMENT IN 























SOLE AGENTS: 


ELECTRIC LAMPS priDGEPORT ELECTRIC MFG. CO. 


IS THE 








Greatest Invention in Arc Lighting 


yet made. [NCANDESCENT LIGHTS 


Efficient, Reliable and More Economical than any 


Syettn AAVESTROM OUSEALE TOTaumequan.| SWAN INCANDESCENT ELECTRIC LIGHT C0. 





TERS THE COST OF CARBONS. OWNERS OF THE 
For terms for territory and cost of Baxter attachment, SWAN PATENTS FOR THE UNITED STATES, : 
address : F 


\RE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 


THE BAXTER ELECTRIC LIGHT COMPANY, DESCENT ‘LAMP, INCLUDING peg tn So ge eg aaa ee scence; dan WE 
/ =} rox GUARANTEE OUR LAMP AND TO “4 i q 
MILLS BUILDING, OR INFORMATION, APPLY TO : TERMS 
NEW YORK. | THE SWAN INCANDESCENT ELECTRIC LIGHT CO., 


The Keystone Electric Co. of,,Philadelphia,gAgents for Pennsylvania. | 853 Broadway, Cor. 14th Street, New Yorks 





